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With the belief that the next best thing to actual knowledge is knowing where to 
find it, this research has been compiled by the Bureau of Ordnance, Department of the 
Navy, in order to place in the hands of those rightfully interested in the art of auto¬ 
matic weapon design, the world’s recorded progress in this field of endeavor. 

So great a period has been covered on a vast and controversial subject, with prac¬ 
tically no precedent to use as a guide, that the sum total of this effort must be regarded 
somewhat in the nature of an experiment. 

While nothing is claimed for this volume except that it is the result of tedious and 
laborious research, it is believed that in some manner it will help point the way to a 
better understanding of past, development. In so doing, it should help to reduce pit- 
falls that beset the designer traveling an otherwise dimly lighted path. 

A biography is included for each of the great masters of gun design, upon whose 
countless experiments and basic ideas the automatic armament of the world lias been 
created; thus the reader may better determine the magnitude of their genius and its 
meaning to history past and future. 

F.xccrpts Irom actual writings of the inventors, manufacturers and professional 
critics are given wherever possible. These statements, together with other authoritative 
matter, are assembled for the most part according to historical sequence. 

It is not to be construed that this book is infallible, as it has the inevitable errors 
of all first editions. Sometimes an apparent digression was thought necessary to help 
clarify succeeding events, such as gunpowder experiments, ignition improvements, metal¬ 
lurgy formulas and even aviation progress. Without these kindred subjects, present day 
ordnance design would not exist. 

Great stress has been laid upon the inclusion of actual photographs of early in¬ 
ventors firing their prototype machine guns, to present pictorial proof that the auto¬ 
matic weapons we know today were of as humble origin as the mechanics who created 
them. 

The unholy desire throughout the centuries for man to implement his belligerent 
impulses with superior tools for conflict, has provided the anvil upon which he has 
patiently forged the most lethal scourge of the modern world—the Machine Gun. 




The help and encouragement received from many sources in the preparation of 
this work can never be fully acknowledged. The following individuals are listed in at 
least partial recognition of such contributions. 

Captain Eugene Tatom, I'SN. formerly Chief, Re8, and Mr. James R. Norton. Head 
Engineer, Rc8, Aviation Ordnance, bureau of Ordnance. 

Mr. M. Bigelow Browning. Vice President, Browning Arms Company: Colonel Leo A. 
Codd, Executive Vice President. American Ordnance Association; Dr. S. O. Green. Chief, 
Engineering Section, Small Arms Branch, Industrial Division. Ordnance Corps. Depart¬ 
ment of the Army; Major General Julian S. Hatcher. National Rifle Association: Colonel 
Allen L. Keyes. USA, Director, and Mr. Gerald C. Stowe, Curator, West Point Museum; 
Colonel G. B. Jarrett, Chief, Library and Museum Branch. Aberdeen Proving (.round; 
Colonel Willard Webb, Chief, Stack and Reader Division. Library of Congress. 

Mr. John Casey, General Manager, North American Aviation Corporation; Mr. Louis 
Ehrman, Pocomoke, Maryland: Mr. Herman P. Dean. President. Standard Printing and 
Publishing Company, Huntington, West V irginia: Colonel George W. Hicks. Circula¬ 
tion Manager, Columbus (Ohio) Citizen; Colonel Melvin M. Johnson. Jr., Technical 
Director, Arms Department. Research and Development Division, Mr. Edwin Pugslcy, 
former Vice President in Charge of Research, Mr. Janies C. Hartley, Director of Re¬ 
search. and Mr. Thomas Hall, Clin Museum Curator, all of Winchester Repeating Arms 
Company, Division of Olin Industries, Inc.; Mrs. Ruth H. Stoeger. Librarian, Sloegcr 
Arms Co.; Mr. H. P. White. Chief Engineer, and Mr. Burt 1). Munhall, Manager, H. P. 
While Ordnance Co. 

Lieutenant Colonel Franklin S. Allen, Jr., Chief, Tactical Combat Branch. USAF; Lieu¬ 
tenant Colonel John J. Driscoll, Chief, Bomber Defense Branch, IJSAF. 

Lieutenant Colonel Andrew W. Hamilton. Chief, Technical Intelligence. Ordnance Re¬ 
search and Development Division. Department of the Aimy; Lieutenant Colonel Frank 
J. McMorrow, Officer in Charge of Museum, Springfield Armory; Mr. Joseph H. Church, 
Chief, Patent Section. Ordnance Corps, Department of the Army; Mr. H. G. Sol berg, 
Technical Intelligence Branch, Ordnance Corps. Department of the Army; Mrs. Rose¬ 
mary Darsa, Photo Branch, Army Intelligence. 

Rear Admiral Malcolm F. SchocfTcl, USN: Captain T. H. Ahroon. USN: Captain 
Dcvcrc L. Day, USN, Chief. Air Section, Intelligence Branch, ONI; Captain F. B. Miller, 
USX; Captain R. X. Sharp, USN; Commander William |. Ledercr. USN; Commander 
Richard Matter, USN; Commander Dan W. Snively. USN: Lieutenant Commander 
Marvin Franger, USN; Lieutenant Commander Paul Pugh, USN; Aviation Ordnance 
Chief J. W. Cospers, USN. 

Brigadier General Vernon E. Megee, LTSMC; Lieutenant Colonel Francis Kiernan, 
USMC; Major Ross Jordan, USMC; Captain Don Fenton, USMC; Chief Warrant 
Officer John Scarborough, USMC. 


vi 



ACKNOWLEDGMENTS 


Dr. Remington Kellogg. Director, U. 5. National Museum: Mr. M. L. Peterson, Acting 

Curator, Division of Military and Naval History, Smithsonian Institution: Mr. C. E. 

0 0 

Haglund. Executive Officer. U. S. Patent Office: Mr. J. F. Nugent. Federal Bureau of 
Investigation: Mr. Harold L. Peterson. Historian. National Park Service. 

Mr. Harry J. Baudu, Miss Josephine Cobb, Miss Elizabeth B. Drewry, Mr. Howard T. 
Gardner, Mr. Richard G. Giroux. Mrs. Emma B. Haas, Mr. John P. O’Brien, Mr. Wil¬ 
liam F. Shonkw iler, Mr. Charles F. Wiseman and Mr. Richard G. Wood, of the National 
Archives. 

Mr. Henry E. Marschalk, Miss Adele Miller and Mr. G. H. Grover, Publications Branch; 
Mr. Gerald D. O'Brien. Patent Counsel; Mr. William F. O’Keefe and Miss Lillian 
Martin, Administrative Division, of the Bureau of Ordnance. 


Special thanks must he given for the excellent cooperation and service given by 
personnel of the l T . S. Naval Photographic Center, Still Picture Library. The staffs of 
all libraries and museums visited were most helpful and accommodating. These institu¬ 
tions include die Library of Congress, Army Library, Army War College Library, Signal 
Corps Photographic Library, Main Navy Library. Bureau of Aeronautics Library, Bu¬ 
reau of Ordnance Technical Library, Bureau of Ships Library. U. S. National Museum. 
Aberdeen Proving Ground Library and Museum, Naval Ordnanc e Laboratory Ordnance 
Technical Museum. Naval Gun Factory Museum, and Bureau of Ordnance Museum. 

Mrs. Jane Virginia Philbrick, Washington, 1). C., aided greatly in the tedious re¬ 
search and editorial work involved in the early preparation ol this volume. 

Mr. Daniel D. Musgrave, Washington, 1). C., deserves special thanks for many 
invaluable contributions based on his encyclopedic knowledge of the subject. 

Three people were assigned directly to assist the author. Mr. Leo X. Abcrncthy, a 
young man well recognized for his designing skill on automatic firing mechanisms, was 
lent to the project by the Naval Gun Factory. Washington, 1). C. His display of talent 
in classifying basic principles and interpreting patent drawings of all nations, coupled 
with his ability to evaluate accurately research material of each era, warrants a com- 
mendation of ttie highest order. Too much credit cannot be given to him for whatever 
measure of success the finished product may enjoy. 

The second member was Master Sergeant John II. Moore, USMC, former instructor 
at the Marine Corps Aviation Ordnance School, Ouantico, Virginia. His meticulous care 
in collecting historical and pictorial research will he gratefully recognized by students 
of automatic weapons for years to come. His thorough working knowledge of the intri¬ 
cate mechanics of foreign automatic weapons is outstanding and proved of inestimable 
value in hastening the conclusion of the project. 

The Naval Ordnance Laboratory, White Oak. Maryland, made the last, but by no 
means the least, contribution in providing the editorial services of Mr. Franklin W. 
Clark. The others on the project felt his duties were the most difficult of all and agreed 
that the handling of his part of the work was responsible lor the project being completed 
with speed and accuracy. His capability left them with not only admiration but envy. 


off 




m 



Lieutenant Colonel, USMC. 



CONTENTS 

PART I—FORERUNNERS OF THE MACHINE CUN 

Chapter Page 

1. Weapon History Prior to Gunpowder. 3 

Primitive Beginnings. 3 

The First Projectile Throwers. 4 

Medieval Instruments of War. 6 

2. Firearm Development to Percussion Ignition. II 

Origins of Gunpowder . II 

Early Mullibariel Firearms . 12 

Improvements in Ignition . 15 

Beginnings of Revolving and Volley-Fire Guns. 16 

Application of the Detonating Principle to Firing. 20 

Pioneer American Gunsmiths . 21 

3. Background of Machine Gun Development. 24 

First Models of Percussion Multifiriiig Weapons. 24 

Development of Cartridges . 25 

Ripley Gun. 20 

Refinements in American Gunsmithing . 28 

Industrial By-Products of the Gun Trade. 29 

Colt Revolving Rifle. Model 1855 . 30 

PART II—MANUALLY OPERATED MACHINE GUN'S 

L Billinghurst Requa Battery . 35 

2. Agcr “Coffee Mill” Gun. 37 

3. Claxlon Firing Mechanism. 41 

4. Machine Guns Used by the Confederacy. 42 

Williams Machine Gun . 42 

Vanclcnberg Volley Gun. 43 

Confederate Cannon . 4(5 

Corgas Machine Gun . 40 

5. Gatling Machine Gun. 48 

The Model 1862 Gun.48 

Tests and Demonstrations . 50 

The Model 1865 Gatling. 51 

Adoption by the United States. 54 

International Acceptance of the Weapon . 55 

Performance and Improvement during the Nineteenth Century. 57 

6. Mitrailleuse Type Weapons. 04 

7. Farwell Machine Gun. 09 

8. Hotchkiss Machine Cun. 71 


VI11 







































CONTENTS 


IX 


Chapter Pa«e 

9. Gardner Machine Gun . 79 

10. Lowell Machine Gun . 89 

11. Wilder Machine Gun . 100 

12. J. H. McLean’s “Peace Makers”. 104 

13. Bailey Machine Gun. 107 

14. Xordenfclt Machine Gun . 110 

15. Taylor Machine Gun . 117 

16. Fnd of (he Manually Operated Period. 119 


PART III—FULL AUTOMATIC MACHINE GUN DEVELOPMENT 


1. Maxim Machine Guns .,.. 

Maxim’s Early Years . 

The First Automatic Machine Gun. 

First Trials of the Maxim Gun. 

Other Maxim Weapons . 

Vickers-Maxim Machine Gun . 

2. Skoda Machine Gun . 

3. Browning Automatic Machine Guns. 

John M. Browning’s Early Years. 

The Colt Model ’95 Machine Gun.:. 

The Browning Model 1901 Machine Gun.. 

Browning Guns in World War I: B A R. and Browning Machine Gun 

Model 1917 . 

Browning Caliber .50 Machine Gun . 

4. Hotchkiss Automatic Machine Guns . 

Background . 

Hotchkiss Machine Gun. 

Puteaux and St. Etienne Machine Guns. 

Bene t-M ere: ie Machine Rifle . 

Hotchkiss Machine Gun Model 1914. 

Hotchkiss 12-mm Machine Gun . 

5. Nordeiifelt Automatic Machine Gun. 

6. De Knight Water-Cooled Machine Gun. 

7. Madsen Automatic Machine Gun. 

8. Bergmann and Dreyse Machine Guns. 

Bergmann Machine Gun. 

Drcysc Machine Gun. 

9. Perino Machine Gun. 

10. Carr Machine Gun . 

11. Schwarzlose Machine Gun . 

12. MrClean Machine Gun. 

13. Chauchat Machine Gun . 

M. Berthier Machine Gun . 

15. Kjellman Machine Gun . 

16. Revel!i Machine Gun.. 

17. Laird Menteyne Machine Gun . 


123 

123 

128 

136 

143 

144 
150 
156 
156 
160 
169 


173 

181 

187 

187 

188 

194 

195 
200 
202 
204 
207 
209 
214 
214 
216 
220 
224 
228 
232 
238 
243 
248 
251 
256 














































THE MACHINE GUN 

PARI IV—AIRCRAFT AND AIRBORNE WEAPONS 

Chapter Page 

1. Early Aircraft Developments . 259 

Aerial History before KiLLy Hawk. 259 

The Wright Brothers and other Early Pilots. 262 

Beginnings of Military Aviation. 265 

Pioneer Attempts at Aerial Armament . 268 

2. Lewis Aircraft Machine Gun. 275 

The First Aerial Machine Gun. 275 

Early Development of the lewis Gun . 278 

The Lewis Gun in World War I. 279 

The Controversy over the lewis Gun in America. 285 

Later Development and Production of the Lewis Gun. 291 

Use of the Lewis Gun by the Navy. 293 

The Routing of the Zeppelin Menace. 295 

Conclusion . 297 

Models of the Lewis Gun. 299 

3. Vickers Aircraft Machine Gun . 301 

4. German Maxim-Type Aircraft Weapons. 309 

Early Adaptations . 309 

Parabellum Machine Gun . 310 

The Fokker Synchronizer. 312 

Introduction of An noted Planes. 314 

T. u. F. Machine Gun. 315 

Models of Maxim Guns . 317 

5. Marlin Aircraft Machine Gun. 320 

6. Browning Aircraft Machine Guns . 327 

First Attempts at Air Firing. 327 

The Aircraft Armament Board Report... 328 

Browning Aircraft Machine Gun, Cal. .30 . 332 

Browning Cal. .50 Aircraft Machine Gun. 333 

Cycle of Operation . 339 

The B. A. R. Since World War I . 342 

Models of Browning Recoil-Operated Machine Guns . 343 

7. Hotchkiss Aircraft Machine Gun . 345 

Aerial Uses of the Hotchkiss. 345 

Tabulation of Hotchkiss Machine Guns. 351 

8. Xambii Automatic Weapons . 353 

9. Revelli Aircraft Machine Gun . 356 

10. Bergmann, Dreyse, and MG 13 Machine Guns. 364 

German Light Machine Gun Models in World War I. 364 

Bergmann Model 1915, N. A., Machine Gun. 365 

MG-13 . 367 

11. Villar-Perosa Aircraft Machine Gun. 371 

12. S. I. A. Aircraft Machine Gun. 374 

13. Cast Aircraft Machine Gun. 379 

14. Darnc Aircraft Machine Gun . 384 

15. Beardiiiore-Farquhar Aircraft Machine Gun . 389 

16. Brixia Machine Gun. 393 

17. Mendoza Light Machine Gun . 397 




















































CONTENTS 


Chapter Page 

18. Chatellcrault Machine Gun. 401 

19. Madsen Aircraft Machine (inn . 407 

The Aircraft Version of the Madsen. 407 

Models and Users of the Madsen . 410 

20. B. S. A. Aircraft Machine Gun . 4l2 

21. Breda Machine Gun . 410 

22. Furrer Machine Gun . 425 

23. ZB Machine Guns . 429 

ZB Model 1926 . 429 

The Bren Gun. 432 

Japanese Models of the ZB. 433 

ZB-50 Machine Gun . 434 

Bcsa—ZB-53 Machine (inns . 436 

24. Vickers-Berthier Machine Gun . 441 

25. Lahti (Suomi) (L/S) Machine Gun. 446 

26. Rheinmetall-Borsig Machine Guns. 450 

Introduction . 450 

Solotliurn Model 29 . 451 

MG-30 . 453 

MG-15 . 454 

MG-17 . 455 

MG-131 . 457 

27. Scotti Machine Gun . 461 

28. Bang Aircraft Machine Gun . 464 

29. Sistar Machine Gun. 465 

30. Knorr-Brcmsc Machine Gun . 469 

31. Mauser Machine Guns. 472 

Background . 472 

MG-34 . 473 

MG-81 . 478 

32. Johnson Light Machine Gun . 480 

33. MG-42 Machine Gun . 484 

34. FG-42 Machine Gun . 489 

PART V—AUTOMATIC AIRCRAFT CANNON 

1. Davis Nonrecoiling Gun. 495 

2. Vickers Aircraft Cannon (C.O.W. Aircraft Cannon) . 500 

3. Revelli Aircraft Cannon . ->05 

4. Puteaux 37-mm Aircraft Cannon . 507 

5. Becker—Setting—Oerlikon Automatic Aircraft Cannons . 512 

Becker Cannon. 512 

Semag Aircraft Cannon . 514 

Oerlikon Aircraft Cannon . 515 

Gazda Aircraft Cannon. '>19 

Polsten Cannon . 520 

Cycle of Operation. 522 

Conclusion .522 

6. Szakats 20-nun Aircraft Cannon. 523 

7. Baldwin Aircraft Cannon (37 mm) . 526 

















































Xll 


THE MACHINE GUN 


Chapter Page 

8. Browning Aircraft Cannon. 531 

9. Madsen Aircraft Cannon . 537 

10. Hotchkiss 25-mm Aircraft Cannon . 542 

11. Scotti Aircraft 20-mm Cannon . 545 

• 

12. Liibbc 20-mm Aircraft Cannon. 548 

13. RIieinmctall-Borsig Automatic Aircraft Cannon . 550 

Ehrhardt, Solothurn Js: Flak 30 Cannon. 550 

Flak 18 Cannon . 554 

MK-101 Cannon . 555 

MK-103 Cannon . 557 

MK-108 Cannon . 558 

14. Rirkigt. Type 404 20-mm (Hispano-Suiza) Cannon . 562 

Early History of Hispano-Suiza Company. 562 

Earliest Birkigt Type 404 Cannon . 563 

Cycle of Operation . 566 

British Adoption of the Gun. 566 

American Negotiations for the Cannon. 570 

Production of Hispano-Suiza Cannon by the United States. 574 

Modifications and Attempts at Standardization. 577 

Mount, Feed, and Other Modifications. 579 

T ypes of Hispano-Suiza Cannon. 582 

T-26 and Other Modified Hispano-Sui/a Cannon. 583 

Performance of Hispano-Suiza Cannon Dining World War II . 588 

15. 1*urrer Automatic Aircraft Cannon . 591 

16. American Armament Automatic Aircraft Cannon. 593 

17. Lalui Aircraft Cannon . 596 

18. Breda 20-mm Automatic Cannon . 598 

19. Mauser Automatic Cannon . 602 

MG-151 . 602 

Flak 38 . 604 

20. Automatic Aircraft Cannon, Caliber .90 Series. 607 

21. Bofors Automatic Aircraft Cannon. 610 

22. Japanese Automatic Aircraft Cannon. 614 

CONCLUSION . 619 

APPENDICES 

A. Patents on Machine Guns and Relating Mechanisms upon which the World’s 

Automatic Weapons Have Been Based. 621 

B. Tabulated Characteristics of Machine Guns and Aircraft Cannon. 657 

BIBLIOGRAPHY . 671 


INDEX 


675 









































ILLUSTRATIONS 


Statue at Entrance to National Archives Building, Washington, D. C. 

A Spring Engine. 

A Catapult for Slinging Stones. 

The Trebuchet . 

The Ballista . 

A Heavy German Crossbow and a Cranequin for Cocking. 

A Crossbow with Magazine Feed. 

An Earlv Chinese Organ Gun. 

Volley Firing Guns Designed by Leonardo da Vinci. 

Three-Barrel Match Lock. Barrels are Revolved by Hand. 

James Buckle’s Revolving Gun . 

Seven-Barrel Revolving Flintlock Rifle. 

Barnes Machine Gun. Patented 1850. 

Ripley Machine Gun. Patented 1861 . 

The Colt Revolving Rifle. 

Billinghurst Requa Battery Gun, Cal. .50, Model 1802. 

Ager Machine Gun, Serial No. 2. 

Agcr Machine Gun. Cal. .58, without Carriage. 

Claxton Machine Gun, Cal. .09. 

Williams Smooth Bore Machine Gun, Cal. 1.56. 

Vandenberg Volley Gun, Cal. .50. 85-Barrel Model used by the Confederates. .. 
Vandenbcrg Volley Gun. A Loading 'Fool Was Supplied with the Weapon that 

Loaded All Chambers Simultaneously . 

Confederate Revolving Cannon . 

Gorgas Machine Gun, Gal. 1.25 . 

A Section View Showing the Action of Gatling’s First Model Gun. 

A Letter from Richard Gatling to President Lincoln. 

Gatling Gun Aboard the USS Alliance. 

Gatling Gun, Model 1883, Ten-Barrel, Cal. .45, with Accles Feed Drum. 

General Cluster, Who Left his Gatlings Behind When He Met Sitting Bull at 

Little Big Horn. 

Gatlings at Baiquiri Just Before Starting for the From i t the Spanish-American 

War . 

Dr. Richard Jordan Gatling With 11 is Weapon. 

War Department Letter Attesting Capabilities of Galling Mechanism. 

Montigny Mitrailleuse, a Belgian Designed Volley Firing Gun. 

Dc Rcffye Mitrailleuse, a 25-Barreled Version as Modified by the French Ord¬ 
nance Officer . 

The Chassepot Rifle Cartridge that Was Used it: the Mitrailleuse. 

Far we 11 Machine Gun, Cal. .45 (Experimental Model) . 

Hotchkiss 37-mm Revolving Cannon Mounted on Ship's Gunwale. 

Section through Worm Wheel of Hotchkiss Cannon. 

xiii 


Page 

xxiv 

f» 

7 

7 

8 
9 
9 

13 

14 

15 
18 
19 
25 
27 
31 
35 

37 

38 

41 

42 

43 

44 

45 

46 
49 
52 

55 

56 

58 

59 

61 

62 

65 

66 
67 
69 
72 
74 










































XIV 


THE MACHINE GUN 


Section through Loading Rack of Hotchkiss Cannon. 

Section througli Drive Shaft of Hotchkiss Cannon. 

Hotchkiss 87-mm Revolving Cannon on Naval Deck Mount. 

Gardner Machine Gun, Model 1879, Cal. .45. 

Section Drawing of Gardner Machine Gun. 

Section Drawing of Gardner Feed Action Showing Method of Indexing Cartridges 
for Loading ... 


Section of Gardner Bolt Assembly Retracted . 

Section of Gardner Bolt Assembly in Battery. 

Gardner Single Barrel Machine Gun with Cover Open. 

Gardner Machine Gun, Cal. .45. This Weapon Could Be Used Either Water- or 

Air-Cooled . 

Robertson Double-Barrel Machine Gun, Cal. .30. 

Lowell Machine Gun on Carriage Mount. 

Lowell Machine Gun with Cover Open and Barrels Depressed for Inspection . .. 

Lowell Machine Gun with Tripod Mount. 

Wilder Machine Gun on Tripod Mount. 

Section Drawing of Wilder Machine Gun. 

l)r. James H. McLean . 

Mvron Coloney . 

Bailey Machine Gun, the First Such Weapon to Use a Belt Feed. 

Bailey Machine Gun Cartridge Belt. A Sketch Made by the Officer Who Tested 

the Weapon at the Washington Navy Yard, 1876 . 

The Mechanism of the Bailey Machine Gun. Sketched During the 1876 Trials . . 
Nordenfclt Machine Gun. Cal. .45, With Gun Carriage Convertible to Tripod 
Mount . 


Xordenfell Single-Barrel Machine Gun . 

Nordenfclt Machine (din. Gal. .45, Five-Barrel Model. Mounted in Top of a 

Fighting Ship to Sweep the Decks of the Enemy. 

Taylor Machine (din . 

Hiram Maxim at the Age of Seventeen. 

Iliram Maxim. Picture Taken Shortly Before His Death in 1915. 

The First Automatic Weapon Patented by Maxim. 

The First Mode! Maxim Automatic Gun. 


A Drawing of Maxim’s Original Machine Gun. Published in Scientific American, 
1884 . . 


Breech Mechanism of the Improved Maxim Gun. 

A Demonstration Gun and Mount Used bv Maxim. The Wooden C ase Was Used 
as a Tripod When Firing and to Contain the Gun and Ammunition During 

Transportation . 

Hiram S. Maxim Holding the Light Maxim Gun and Mounting. 

Maxim Machine Gun, Model 1893, Cal. .45 . 

Maxim Machine (din. Model 1895. Cal. .303 . 

German Maxim Model 1908 with Sled Mount. 

Russian Maxim Model 1910 on “Sokolov” Wheeled Carriage. 

Maxim Automatic Gun After Firing 15.000 Rounds at an American Trial in 1899 

British Sergeant Instructing American 1 roops in France. 

Skoda Machine Gun, Model 1893 . 

Section Drawing of Skoda Model 1893 . 

Skoda Machine Gun. Model 1909 . 


Page 

74 

75 
77 
80 

81 

82 

84 

84 

85 

86 
87 
90 
92 
94 

101 

102 

104 

105 

107 

108 
109 

111 

112 

115 

117 

123 

125 

128 

130 

132 

133 


135 

137 

139 

143 

145 

146 

147 

148 
150 
152 
154 










































ILLUSTRATIONS 


xv 


Original Repeating Rifle Developed by Jonathan Browning. 

John Moses Browning when 18 Years Old. 

Matthew Sandcfur Browning . 

1 he First Shop and Anns Factory. John and Man Browning are Shown in the 
Doorway. Left to Right Arc Sam. George, John. Matt, and Ed Browning, and 
Another Gunsmith . 


John M. Browning at the Height of his Oncer. 

Browning’s First Experimental Model of a Gas-Operated Automatic Firearm .... 

Browning’s First Gas-Operated Machine Gun. 

Original Letter From Browning Brothers to Colt's Patent Fire Arms Company, 
1800 ... 


Colt Machine Gun, Model 1803. 

Section Drawing of Colt Model 1893. 

John M. Browning with the Browning Peacemaker”. 

Colt Machine Gun, Model 1895, as Modified in 191*1. 

Marriner A. Browning. Son of Matthew S. Browning, hiring the RecoilOperated 

Machine Gun, Model 1901 . 

Section ol Browning Cal. .SO Recoil-Operated Machine Gun. 

A Drawing From J. M. Browning’s Drafting Board. Browning Often Worked 

from Freehand Sketches Made on Wrapping Paper. 

The Prototype Model ol die It. A. R. 

John M. Browning Examining One of His Automatic Machine Rifles in 1918 

with Mr. Burton. One of Winchester’s Experts. 

A SeriionaIi/rd B. A. R.. Cal. 7.92 mm. of Polish Manufacture. 

B. A. R., Cal. .SO. as Standardized lor L. S. Service. Serial Number 5 . 

Browning Machine Gun, Model 1917. Gal. .30. as Introduced to the Service in 

World War I . 

Wcstinghotisc Production of Model 1917 Cal. ..‘5(1 Browning Machine (inns .... 
Lt. Val A. Browning. Son of John M. Browning, in France Instructing Troops in 

the Use of the Browning Machine Gun, Gal. .30. 

John M. Browning with His Cal. .30 Machine Gun. 

A Demonstration of the It. A. R. in 1918. 


Gen. John J. Pershing. Whose Specific at ions Resulted in the Cal. .50 Machine (inn 
A Rare Photograph of John M. Browning's Work Shop with an Early Model 

Cal. .50 Machine Gun . 

John M. Browning Firing His Cal. .50 Machine Gun in Colt s Pasture. 

Products of John M. Brownings Genius. 

Laurence V. Bcnct Firing the First Model Hotchkiss Machine Gun. 

Components of Hotchkiss First Model Gun. 

Section Drawing of Hotchkiss Machine Gun. Model 1897 . 


Hotc hkiss Machine Gun. Model 1897 . 

Hotchkiss Machine (dm. Model 1903. the First Hotchkiss (dm to Use a Belt Feed 

St. Etienne Machine Gun, Model 1907 . 

St. Etienne Machine (dm. Model 1907. 8-inm, Sectionalized. 

Benet Mercic Mac hine Rifle, Model 1909. This Weapon Manufac tured by Colt’s 

Patent Five Arms Company is Serial Number ' O". 

Components of the Benet-Merc it* Model 1909 . 

Section Drawing of the Benet-Merc ie Model 1909 . 

Function Firing the Hotchkiss Model 1914 in France. 


Hotc hkiss Mac hine Gun. Mode l 1911. 8 mm 


I’auc 

157 

157 

158 


159 

160 

161 

161 

162 

164 

165 
167 

169 

170 

171 


172 

173 


174 

175 

176 

177 

178 


179 

ISO 

181 

182 

183 

184 

185 
188 

189 

190 

192 

193 

195 

196 

197 

198 

199 

200 
201 






































XVI 


THE MACHINE GUN 


Hotchkiss Balloon Gun, Gal. .472 . 

Nordenfelt Machine Gun, Model 1897, with Mount Folded for Carrying. 

Components of the Nordenfelt Machine Gun. 

Nordenfelt Machine Gun, Model 1897, with Mount Folded for Carrying. 

De Knight Automatic Machine Gun, Cal. .80, Manufactured by Pratt and 

Whitney . 

Madsen Machine Gun, Model 1908, Being Demonstrated by Ft. Schouhoe. 

Madsen Machine Gun, Model 1908. Photographed During United States Trials. . 
Action of the Madsen. (A) Loaded, Locked, and Ready to Fire. (B) After Firing, 
Bolt Pivots Up to Eject Cartridge. (C) Bolt Pivots Down for Loading. (D) 
Loaded, Locked, and Ready to Fire. (E) and (F) The Action of the Loading 

Arm . 

Madsen Machine Gun, Model 1914. 8 mm. 

Theodor Bcrginann Firing the First Model Bergmann Machine Gun. 

Hergmann Machine Gun, Model 1910. 

Dreyse Machine Gun, Model 1912. 

Section Drawing of Bergmann Machine Gun. 

Section Drawing of Dreyse Machine Gun. 

Perino Machine Gun, 6.5 mm. 

Pcrino Machine Gun with Right Side Hinged Down to Expose the Mechanism . . 

Carr Machine Gun. 

Target Made by Carr Gun in 1901 Trials. 

Sc It warzlose Machine Gun, Model 1907/1912 . 

Action of the Sc 1 1 warzlose Gun. 

Schwarzlose Machine Gun, 8 mm. 

Samuel M. McClean Demonstrating His 37-mm Automatic Cannon. 

McClean Machine Gun, Cal. .30. Being Filed by the Inventor. 

McClean Machine Gun.. 

McClean Machine Gun with Feed Drum . 

Chauchat Machine Rifle, Model 1915. 8 nun. 

Section Drawing of Chauchat Model 1918, Cal. .30. 

American Troops Training with the Chauchat Machine Rifle. 

The Chauchat in Action with American Troops. 

Bertliier Machine Gun, Model 1911 . 

Components of the Berthier Machine Gun . 

Bertliier Machine Gun, Water-Cooled . 

Air-Cooled Bertliier Machine Gun Tested by the United States Army. 1917 .... 

Locking System Designed by Friberg and Used by Kjcllman. 

Kjellman Heavy Machine Gun. 

Kjcllman Light Machine Gun Being Fired by the Inventor. 

Revelli (Fiat) Machine Gun, Model 1914, 6.5 mm. 

Section Drawing of Revel Ii Mechanism. 

American Troops Receiving Instructions on the Revelli Model 1914. 

Ader’s Avion, the First Government-Sponsored Flying Machine. 

The Launching of Langley's Aerodrome, 7 Oc tober 1903 . 

The First Flight by Man. The Wright Brothers at Kitty Hawk 17 December 1903 
One of the Airplanes Used by the Constitutionalistas in Mexico to Bomb Federal 

Gun Boats . 

The First. Shot Fired from an Airplane. Glenn Curtiss, Pilot, and Second Lt. 
Jacob E. Fickel Holding the Rifle. 


Page 

202 

204 

205 

206 


207 

209 

211 


212 

213 

214 

215 

217 

218 
218 
221 
222 

225 

226 

229 

230 

231 

233 

234 

235 

236 

238 

239 
210 
241 

243 

244 

246 

247 

248 

249 
249 
251 

253 

254 
261 
262 
263 


267 


269 











































ILLUSTRATIONS 


XVII 


The Successful Trial of the Chamblis Catapult at the Washington Navy Yard, 

12 November 1912 . 

A Curtiss Airplane, the First to Accompany the Army in Maneuvers, Clearing a 

Stone Wall ... 

Lt. Col. Isaac N. Lewis, U. S. A. 

Captain Chandler, the First Man to Fire a Machine Gun from the Air, with Lt. 

Kirkland, His Pilot, at College Park. Maryland. 

Lewis Machine Gun, Cal. .303, British. 

Section Drawing of Lewis Machine Gun. 

Lewis Aircraft Machine Gun, Model 1914, Cal. .303, British. 

A Cartridge Catcher, Designed to Keep Spent Cartridges Iroin Striking the Air¬ 
man or his Ship when Firing at the Enemy. 

Forward-Firing Lewis Machine Gun Mounted on a Pivoting Bracket so the Maga¬ 
zines Can Be Changed. 

British Troops with Lewis (inns Resting Between Attacks. 

A Device for the Lewis Gun Allowing It to be Fired from the Shoulder with Ease 

Flexible Lewis Machine Gun Mounted on a Scar If Ring. 

Lewis Aircraft Machine Gun, Model 1914. Cal. .303, Twin-Mounted, French .... 
Lewis Aircraft Machine Gun, Model 1918, Cal. .30, with 97-Round Magazine and 

Muzzle Booster . 

U. S. Marine Training with a Lewis Gun, 1917. 

Lewis Machine Gun, Model 1917, Cal. .30 . 

Col. 1. N. Lewis. U. S. A. (Retired) . 

Royalties Returned by Col. Lewis. 

Vickers Aircraft Machine Gun, Model 1915, Equipped lor Synchronizing. Mount 

is for Purposes of Photographing Only. 

Vickers Machine Gun, Synchronized with Propeller in a Pursuit Plane, World 

War 1... 

Vickers Aircraft Machine Gun. Model 1918, Oil. 11 mm. Manufactured by Colt’s 

Patent Fire Arms Co... 

Vickers Aircraft Machine Gun, Class “F*\ Cal. .303 . 

Vickers Machine Gun, Mark C. Cal. .50 . 

Vickers Machine Gun, Mark V, Cal. .50 . 

Maxim Machine Gun, Model 08/15, 7.92 mm, German. 

Para helium Aircraft Machine Gun. Model 1913, 7.92 mm. This Early Type Used 

the Water-Cooled Jacket Slotted lor Air Cooling. 

Parahelhim Aircraft Machine Gun. Model 1913, 7.92 mm, with Refined Barrel 

Jacket . 

Maxim Machine (inn. Model 03/15. 7.92 nun. Modified for Synchronizing. This 
Weapon, Manufactured at the Spandau Arsenal, is Often Called the Spandau 

Machine Gun. 

Maxim Machine Gun, Model *08/15, 7.92 mm. Modified for Airc raft Installation 

Carl G. Swebilius . 

Marlin Aircraft Machine Gun, Model 1917, Cal. .30. . 

Marlin Aircraft Machine Gun, Model 1918, Cal. .30. 

Marlin Tank Machine Cun, Model 1918. Cal. .30. 

Marlin Ground Machine Cun, Cal. .30. 

Browning Aircraft Mac hine Cun Mounted on a Bristol Fighter in England for 

First Test of the Browning in the Air. . 

Browning Aircraft Machine Gun, Model 1918, Ml, Cal. .30. 


Page 

270 


272 

275 


277 

278 
280 


283 

284 
280 

287 

288 
290 


292 

294 ' 

290 

207 

208 

302 

303 

304 

305 
806 
307 
309 

311 

313 


314 

310 

320 

321 

322 

324 

325 

327 

329 


































xviii THE MACHINE GUN 

Page 

L T . S. Aircraft Machine Gun. Model 1921, Cal. .30. Fixed. 329 

l,\ S. Aircraft Machine Gun, Model 1922, Cal. .30. Fixed. 'This Weapon Was De¬ 
signed to Feed from the Left or Right Side. 330 

U. S. Aircraft Machine Gun, Model 1922, Cal. .30, Flexible. This Weapon Fired 

Over 20,000 Rounds in Test and Was Still Serviceable. 331 

Top: Browning Aircraft Machine Gun, M2, Gal. .30, Fixed. Bottom: Browning 

Aircraft Machine Gun, M2, Gal. .30, Flexible (Sectionalized) . 332 

First Trials of Browning Cal. .50 Machine Gun in Colt’s Pasture. Fred Moore 

Firing the Weapon and John M. Browning Standing. 334 

Aircraft Machine Gun, Model 1918, Cal. .50, Manufactured by Winchester Arms 

Company . 335 

Top: Aircraft Machine Gun, Cal. .50, M2, Fixed. Bottom: Aircraft Machine Gun, 

Cal. .50, M2, Fixed (Sectionalizcd) . 336 

Japanese Copy of the Browning Aircraft Machine Gun, Cal. .50, Type 1941, Fixed 338 

Loading Cal. .50 Ammunition on an F6F Aboard the USS Saratoga. 339 

Browning Machine Gun, Cal. .50, Water-Cooled, in Action as Anti-Aircraft 

Defense . 340 

“Eight-Gun Nose” Installation for B-25 Aircraft. F.ach Browning Cal. .50 Is Pro¬ 
vided with 400 Rounds of Ammunition for Ground Strafing. 341 

Firing the Benet-Mercitf Machine Clin from a Depcrdussin Airplane, 1914. 345 

Bcnet-Mercie Machine Gun Firing Forward. The Propeller is Protected by a De¬ 
flection Plate Originated by R. Garros. 346 

An Early Front-Gun Spsid with False Nose to Accommodate Gunner. 347 

Benet-Mcrcid* Machine Gun Adapted as an Aircraft Flexible Mount. 348 

Hotchkiss Aircraft Machine Gun, 13.2 mm . 350 

Hotchkiss Ground Machine Gun, 13.2 mm . 350 

Machine Gun, Model 3 (1914), 6.5 mm, Japanese. 353 

Machine Gun, Model 01 (1941), 7.7 mm, Japanese. 354 

Revelli (Fiat) Aircraft Machine Gun, Model 1914, 6.5 mm, Flexible. 356 

Revclli (Fiat) Machine Gun, Model 1926. 6.5 mm. 357 

Drawing of Fiat Model 1926, 6.5 mm. 359 

Drawing of Fiat Model 1928, 6.5 nun. 359 

Fiat Machine Gun, 12.7 mm, Anti-Aircraft. 361 

Fiat Aircraft Machine Gun, Model 1928 A, 7.7 mm. 362 

Fiat (Revelli) Machine Gun, Model 1935,8 mm. 362 

Drey sc Machine Gun, Model 1915, 7.92 mm. 364 

Bergmann Machine Gun, Model 1915, N. A., 7.92 mm. 365 

Components of the Bergmann Machine Gun, Model 1915, X. A. 367 

Machine Gun Model 13, 7.92 mm. 368 

German Troops T raining with the MG-13. 369 

Villar-Fcrosa Aircraft Machine Gun, 9 mm. 371 

S. I. A. Aircraft Machine Gun. 6.5 mm. 374 

S. I. A. Machine Gun, 6.5 mm . 375 

S. I. A. Aircraft Machine Gun, 6.5 mm. Dual Flexible Mount . 376 

Section Drawing of S. I. A. Aircraft Machine Gun. 377 

Cast Aircraft Machine Gun, 7.92 mm. 379 

Cast Aircraft Machine Gun. 7.92 mm, with Feed Drums Removed. 380 

Breech Mechanism of Gast Aircraft Machine Gun. 382 

Gast Aircraft Machine Gun, 7.92 mm. T op View with Feed Drums in Place .... 383 

Dame Aircraft Machine Gun. 7.5 mm. Dual Flexible Mount. 384 









































ILLUSTRATIONS 


xix 


Page 

Darne Aircraft Machine Gun, Model 1918, Cal. .303 . 385 

Darne Aircraft Machine Gun, 7.5 mm. This Is a Fixed Gun for Synchronizing . . 387 

Darne Machine Gun, Model 1929, 7.5 mm.. 388 

Bcardmore-Farquhar Aircraft Machine Gun, Cal. .303 . 390 

Bcardmorc-Farquhar Aircraft Machine Gun, Cal. .303 . 391 

Brixia Machine Gun, 6.5 mm. 393 

Components of the Brixia Machine Gun, 6.5 mm . 394 

Brixia Machine Gun, 6.5 mm. 395 

Mendoza Machine Gun, 7 mm, Right Side. 397 

Components of the Mendoza Machine Gun. 398 

Mendoza Machine Gun, 7 mm. Left Side. 399 

Ghatellerault Machine Gun, Model 1923, 7.5 inin. This is a Prototype Gun. Ser ial 

No. 11 .'. 401 

Ghatellerault Machine Gun, Model 1924-29, 7.5 mm. 402 

Components of the Ghatellerault Machine Gun. 404 

Ghatellerault Aircraft Machine Gun, Model 1934 39, 7.5 mm, Fixed. 405 

Madsen Aircraft Machine Gun, 7.92 mm. Flexible Twin Mount. 407 

Madsen Machine Gun, Model 1926, 7 mm, Water Cooled. 408 

Madsen Tank Machine Gun, 7.5 mm . 409 

B. S. A. Aircraft Machine Gun, Cal. .50. 413 

Receiver, Grip and Feed of B. S. A. Aircraft Machine Gun, Cal. .50. 114 

Breda Machine Gun, Model 1924, 6.5 mm. The Operator is Loading the Weapon 416 

Components of the Breda Machine Gun, Model 1924 . 417 

Breda Machine Gun, 6.5 mm. Showing Ease of Barrel Change. 418 

Breda Machine Gun, Model 1930, 6.5 mm. 419 

Breda Machine Gun, Model 1931, 13.2 mm. 420 

Breda Machine Gun, Model 1937, 8 mm. 421 

Breda Machine Gun, Model 1938, 8 mm. 421 

Components of the Breda Machine Gun, Model 1938, 8 mm. 422 

Breda Aircraft Machine Gun, 12.7 mm. 423 

Furrer Machine Gun and Components, Model 1925, 7.5 mm. 426 

Drawing of Furrer Machine Gun Action. 127 

Furrer Machine Gun, Model 1925, 7.5 nun, Left Side. 428 

ZB Machine Gun, Model 1925, 7.92 mm. 429 

Section Drawing of the ZB Machine Gun. 430 

ZB Machine Gun, Model 1926, 7.92 mm. 431 

Bren Machine Gun, Mk I, Cal. .303 . 433 

Bren Machine Gun, 7.92 mm. A Czech Weapon Adopted by the British and 

Manufactured for the Chinese in Canada. 433 

ZB Machine Gun, Model 96, 6.5 mm. A Japanese Copy of the Czech Weapon . .. 434 

ZB Machine Gun, Model 50—1932, 7.92 nun. The Only Weapon Designed by 

ZB Based on the Short Recoil Principle. 435 

ZB Machine Gun Model 53-1937, 7.92 mm. 436 

Besa Machine Gun, Mk II, 7.92 mm. 137 

ZB Machine Gun, Model 60—1938, 15 mm. 438 

Besa Machine Gun, Mk I, 15 mm, as Viewed from Below. 439 

Besa Machine Gun, Mk I, 15 mm, Top View. 439 

A Berthier Machine Gun, Cal. .30, Mounted as a Flexible Gun in a Curtiss Plane 

by the U. S. Navy, 1917. 441 

Vickers-Berthier Aircraft Machine Gun, Mk I, Gal. .303 . 443 













































THE MACHINE GUN 


Page 

Vickers-Uerthier Aircraft Machine Gun, Mk I, Cal. .303, Mounted on a Scarff 

Ring . 444 

Lahti Machine Gun, Model 26/32, 7.92 mm. 446 

Section Drawing of the Lahti Machine Gun, Model 26/32 . 447 

Lahti Machine Gun With Drum Magazine. 448 

Solothurn Machine Gun. Model 1929, 7.92 mm. 451 

Drawings Showing* Slange’s Action. Top: Boll in Battery, Locked, Ready to Fire. 
Center: Gun Fired, Barrel Recoil Rotating Locking Ring. Bottom: Looking 

Ring Fully Rotated and Bolt Unlocked. 452 

Solothurn Machine Gun, Model 1930, 7.92 mm. 454 

Rheinmetall Aircraft Machine Gun, Model 15, 7.92 mm. 455 

Rheinmetall Aircraft Machine Gun, Model 17. 7.92 mm. 456 

Components of the Rheinmetall MG-17. 456 

Rheinmetall Aircraft Machine Gun, Model 131, 13 mm, Fixed. 458 

Rheinmetall Aircraft Machine Gun, Model 131, 13 mm. Flexible. 459 

Scotti Aircraft Machine Gun, 7.7 mm. 461 

Drawing of Scotti’s Action. Top: Bolt in Battery and Locked. Slide in Forward 
Position to Prevent Bolt Head from Rotating. Bottom: Slide Retracted by Gas 

Piston, Allowing Bolt Head to Rotate and Unlock. 462 

Scotti Aircraft Machine (din, 12.7 mm. 462 

Bang Aircraft Machine Gun, Cal. .276 . 464 

Sistar Heavy Machine Gun, 7.92 mm. 465 

Sistar Light Machine Gun, 6.5 mm. The Operator Is Loading the Magazine .... 466 

Sistar Light Machine Gun, 6.5 mm. The Operator Is Charging the Weapon. 467 

Knorr-Bremse Machine Gun, Model 1933, 7.92 mm. 469 

Components of the Knurr-Bremsc Machine Gun, Model 1933 . 470 

Knorr-Bremse Machine Gun, Model 35/36, 7.92 mm. 471 

Mauser Machine Gun, Model 1934, 7.92 mm. 473 

Mauser Machine Gun, Model 1934 S, 7.92 mm. 474 

Comparison of Component Parts of the Mauser Machine Guns of the MG-34 

Series. (A) MG-34. (B) MG-34 (Modified). (C) MG-34 S. (D) MG-34/41.. 476 

Comparison of Mauser Machine Guns of the MG-34 Series. (A) MG-34. (B) 

MG-34 (Modified). (C) MG-34S. (D) MG-34/41 ..... 477 

Mauser Aircraft Machine Gun Model 81, 7.92 mm, Dual Mount. 478 

Melvin M. Johnson, Jr., Firing ihe Weapon He Designed. 481 

Johnson Light Machine Gun, Model 1941, Cal. .30/06 . 482 

Johnson Light Machine Gun, Model 1941, Disassembled For Paratroop Work . . 483 

Machine Gun, Model 42, 7.92 mm. 484 

Components of the Machine Gun, Model 42 . 486 

Machine Gun, Model 42, 7.92 mm. View Shows Cover Open and Barrel Release 

Latch Open with Barrel Partly Removed. 488 

Machine Gun Model FG-42, 7.92 mm. 489 

Section Drawing of the Machine Gun FG-42. Showing the Action Immediately 
After Firing. Gas from the Barrel Is Acting on the Piston which Will Rotate 

and Unlock the Bolt. 490 

Cleland Davis When He Was a Lieutenant, USX. 495 

A Davis Gun Mounted on a Naval Seaplane. The Gunner Has Pivoted the Breech 

to the Open Position for Loading. 496 

Davis Gun Mounted for Anti-Submarine Patrol. 498 






































ILLUSTRATIONS 


XXI 


The Davis Principle Applied in World War II. The Germans Attempted Firing 

a 1,500-Pound Shell from this Hornier 217... 

C. O. W. 37-mm Automatic Aircraft Cannon Mounted in a Yoisin Hattie Plane, 

1915. 

C. O. W. 37-mm Automatic Aircraft Gannon Mk III. 

Vickers-Armstrong 37-mm Automatic Aircraft Cannon. Mounted in a Blackburn 

“Perth” Flying Boat . 

Fiat (Revelli) 25-nun Aircraft Cannon. 

Putcaux 37 mm Aircraft Cannon (Semi-Automatin Mounted on a French Bomb¬ 
ing Plane, 19lh . 

Puteaux 37-mm Automatic Aircraft Cannon. 

Putcaux 37-nnn Aircraft Cannon. Mounted in the Cylinder Block of a Hispano- 

Sui/a Fngine to l ire through the Propeller Hub. 

Puteaux 47-mm Aircraft Bombardment Cannon. 

Becker 20 mm Automatic Aircraft Cannon, Model 1918 (Flexible) . 

Scmag 20-mm Automatic Aircraft Cannon (Flexible) . 

Semag 20-mm Automatic Cannon for Infantry. 

Ocrlikon 20 mm Automatic Aircraft Cannon, Model F (Flexible), Adopted by 

German v. 

* 

Ocrlikon 20-nun Automatic Aircraft Cannon. Model 99 (Fixed). This Belt-Fed 

Weapon Was Manufactured in Japan and Used by Its Naval Air Force. 

Ocrlikon 20-mm Automatic Aircraft Cannon, Model S. Wing Installation with 

Belt Feed of 125 Rounds Adopted by the German Air Force. 

Antoine Ga/da Firing the Ga/da 20-mm Automatic Cannon. 

Gazda 23-mm Automatic Cannon. 

Polst.cn 20-mm Automatic Cannon Mk. I. Drawing Shows 30-Round Magazine . . 

Szakats 20-mm Automatic Aircraft Cannon, Model S/.B. 

The Feed Mechanism of the Szakats Automatic Aircraft Cannon. 

Szakats 20-mm Automatic Aircraft Cannon, Model SZG. 

Baldwin 37-mm Automatic Aircraft Cannon. 

Baldwin 37-mm Automatic Aircraft Cannon Mounted for Test in a Martin Air¬ 
plane . 

Baldwin 37-mm Automatic Aircraft Cannon. Picture Shows the Method of 

Mounting in Aircraft. 

The First Model of the Browning 37-mm Automatic Aircraft Cannon Being 
Tested in the Foothills Above Ogden. Utah. Left to Right: Matt S. Browning, 
John M. Browning (the Inventor), John Browning Son of the Inventor) and 

Ed Browning . 

Early Model Browning 37-mm Automatic Aircraft Cannon. 

Browning 37-mm Automatic Aircraft Cannon, M4. 

Browning 37-mm Automatic Aircraft Cannon, M9, Mounted in an A25. 

Madsen 20-mm Automatic Aircraft Cannon, Model 1920 (Prototype) . 

Madsen 23-mm Automatic Aircraft Cannon (Flexible) . 

Components of the Madsen 23 mm Automatic Aircraft Cannon. 

Section Drawing of the Madsen 23-mm Automatic Aircraft Cannon. 

Hotchkiss 25-nun Automatic Aircraft Cannon (Fixed) . 

Bolt, Lock, and Gas Piston Assembly of the Hotchkiss 25-mra Automatic Aircraft 

Cannon . 

Bolt, Lock, and Gas Piston Disassembled, Hotchkiss Automatic Aircraft Cannon. 


Page 

499 

500 

501 

503 

500 

507 

509 

510 

511 

512 

513 

514 

516 

517 

518 

519 

520 

521 

523 

524 

525 

526 

528 

529 


531 

533 

534 

535 

537 

538 

539 

540 

542 

543 

544 



































THE MACHINE GUN 


Scotti 20-mm Automatic Aircraft Cannon. 

Scotii 20-iniii Automatic Cannon on Anti-Aircraft Mount . 

Lubbc 20-mm Automatic Aircraft Cannon and Feeder. 

Liibbc 20-inni Automatic Aircraft Cannon Disassembled. 

Ehrhardt 20-mm Automatic Aircraft Cannon. 

Rheinmetall (Solotliurn) 20-mm Automatic Cannon Model ST-5 on a Naval 

Mount . 

Rheinmetall (Solotliurn) 20-mm Automatic Cannon Model ST 5, Showing Ease 

of Disassembly. 

Rheinmetall 20-mm Automatic Aircraft Cannon, Model ST-11 . 

Rheinmetall (Solothum) 20-mm Semi-Automatic Anti-Tank Cannon. Model 
SI 8-1000 .. 


Rheinmetall 37-mm Automatic Cannon, Flak 18. . 

Rheinmetall 30-mm Automatic Aircraft Cannon. MK-10I. 

Rheinmetall 30-mm Automatic Aircraft Cannon. MK-103. 

Bolt Assembly of RheinmetaU s 30-mm Automatic Aircraft Cannon, MK-103. 
Left: Bolt Mechanism Disassembled. Right: Bolt Mechanism Assembled and 

in the Locked Position. 

Rheinmetall 30-mm Automatic Aircraft Cannon. MK-108. 

Rheinmetall 30-mm Automatic Aircraft Caution. MK-108, Disassembled. (I) 
Blast Tube. (2) Back Plate Assembly. (3) Bolt Assembly. (4) Receiver and 
Barrel Assembly. (5 and 7) Driving Spring Assembly. (6) Charger Spring As¬ 
sembly. (8) Sear Plate Assembly. (9) Feed Cover Plate Assembly. 

Marc Birkigt. Designer of the 1 lispano-Suiza 20-mm Automatic Aircraft Cannon. 

Type 404 . 

The Method of Locking Patented by Carl Swebilius. 

The Method of Locking Patented by Marc Birkigt. 

Section Views of the Hispano-Suiza Action. 

Hispano-Suiza “Birkigt" 20-mm Automatic Aircraft Cannon. Type 404. Mounted 
on a Hispano-Suiza 12-Cylinder Engine to Fire through the Propeller Hub. ... 
Hispano-Suiza 20/60 Automatic Aircraft Cannon. Experimental Model Manufac¬ 
tured by the British \I. A. R. Company. 

Hispano-Suiza 30-inm Automatic Aircraft Cannon. This is an Experimental 
Model Manufactured in France. 


Hispano-Suiza 20-mm Automatic Aircraft Cannon. Fop: IJ. S. M2. Bottom: 11. S. 

MI . 

Hispano-Suiza Automatic Aircraft Cannon AN—M2 with Feed Mechanism, 20-mm 

AX-MI. Developed from the French Chatelleiault Feeder. 

Comparison Drawing of the Type Designations of the 20-mm AN-M2. 

Hispano-Suiza 20-mm Automatic Aircraft Cannon, Model T31 . 

American Armament 37-mm Automatic Aircraft Cannon (Flexible) . 

American Armament 37-mm Automatic Aircraft Cannon. 

Lahti 20-mm Automatic Aircraft Cannon, Model 1.27, with Drum Feed. 

I.ahti 20-mm Automatic Aircraft Cannon, Model L27. 

Breda 20-mm Anti-Tank Automatic Cannon. 

Bolt Assembly of the Breda 20-mm Automatic Cannon. Left: Bolt in 'Traveling 

Position. Right: Bolt Locked in Battery Position. 

Breda 20-mm Automatic Aircraft Cannon with Cover Group Open, Exposing 
Feed Mechanism . 


rage 

545 

546 

548 

549 

550 

551 

552 

553 

553 

554 

556 

557 


557 

559 


560 

562 

564 

565 
567 

569 

571 

573 

576 

580 

584 

587 

591 

595 

596 

597 

598 

599 

600 


































ILLUSTRATIONS 


xxiii 


Mauser 20-min Automatic Aircraft Cannon, Model 151, Mounted lor Anti-1 ank 

Duty . 502 

Component Parts of the Mauser 20-mm Automatic Aircraft Cannon. Model 151.. 604 

Mauser 20-mm Automatic Anti-Aircraft Cannon, Model Flak 38, with Cover 

Group Raised . 605 

Bolt Assembly of the Mauser 20-mm Automatic Anti-Aircraft Cannon, Model 

Flak 38 . 606 

Cal. .90 Automatic Aircraft Cannon, Model T2, with Feed Mechanism. 607 

Cal. .90 Automatic Aircraft Cannon, Model T2. 608 

Components of the Cal. .90 Automatic Aircraft Cannon, Model T2. 609 

Bofors 20-mm Automatic Aircraft Cannon. 611 

Bofors 20-mm Automatic Cannon, Model L/70, on a Field Carriage. 612 

20-mm Automatic Aircraft Cannon, Model 1105 .. 614 

20-mm Automatic Cannon, Model 98, Dual Anti-Tank Mount. 615 

Bolt and Bolt Extension Assembly of the 20 mm Automatic Cannon, Model 98 .. 616 

Statue at the Entrance to National Archives Building, Washington, D. C. 618 














THE MACHINE GUN 









PART I 

FORERUNNERS OF THE MACHINE GUN 



Chapter 1 

WEAPON HISTORY PRIOR TO GUNPOWDER 


Primitive Beginnings 

The club was so universally employed by 
primitive man that, although originally intended 
as a tool for providing food and collecting wives, 
it can be considered the ancestor of all weapons 
of war. It has been a companion arm of man, in 
one form or another, since the beginning of 
time. Today, as a reminder of its onc e devastat¬ 
ing force, it is used as a symbol representing the 
highest authority, i.e., the field marshal s baton 
and the emperor’s scepter—a tribute to the man 
who best, wields the club. 

It was indeed an eventful day when prehis¬ 
toric man stepped from the path of his upward 
climb lor the purpose of starting the world’s sec¬ 
ond oldest profession—that of making war upon 
his fellow man. In fact, those who have made a 
study of the causes of conflict insinuate that the 
second profession probably arose from a dis¬ 
agreement over an incident involving the first. 

Waiting in ambush with a club, the first ag¬ 
gressor little dreamed he was setting the tragic 
pattern oL later generations which, marveling 
at their own cleverness, underestimate their op¬ 
ponent's ability to devise a defense in an emer¬ 
gency. He felt secure in his ability to annihilate 
his enemy with one blow. His own hunting skill 
was unexcelled, his club combined many im¬ 
provements of which his fathers had never 
dreamed, and the object of his wrath was ap¬ 
proaching unaware of danger. 

It is easy to picture the utter surprise of this 
early tactician when his intended victim sur¬ 
vived the initial assault. Driven more by self- 
preservation than forethought, the latter made a 
successful escape by evasive action and the use of 
an entirely new principle of attack—throwing 
rocks. 

Having to retreat before the rain of missiles, 
the aggressor realized that new dangers now lay 
in his every movement if the enemy was not 


promptly destroyed. lie gathered lus relatives to 
witness that he had been unfairly attacked and 
to convince them that the security of all rested on 
their ability to help him eliminate the menace. 

The adversary likewise had friends and rela¬ 
tives. who banded together on hearing of their 
clansman’s attempted annihilation and his suc¬ 
cessful counter-attack. Sensing danger, and re¬ 
alizing that a new weapon was at their disposal, 
they moved to high ground, where they could 
observe the approaching foe and throw down 
rocks or roll boulders on him. 

These simple acts cover all the basic arts 
known and practiced in warfare today. The most 
important was the employment of missiles for 
the first time as a weapon. Man has traveled far 
along the path of progress. He lias found occa¬ 
sion to pause more times than civilization would 
care to admit, in order to seize, save, or sanctify 
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those things of his neighbor which he deemed 
worthy of the effort. However, he has yet to 
achieve the mental capacity to replace, either in 
conquest or defense, the earliest of his discov¬ 
eries—the missile weapon. 

True, throughout the centuries countless man 
hours and sums of money have been expended to 
break away from this mode of lethal delivery. 
However, the result has been only a refinement- 
evolutionary, but in no sense revolutionary. 

Even the club did not remain unchanged. 
Man, in his unholy desire to conquer, made early 
refinements. In the stone age, for instance, a rock 
with a sharp edge was fastened to his club to 
form an ax. When iron or copper was first, 
smelted, a metal spear blade added much to the 
cutting and puncturing ability of the club. It 
soon evolved into a very versatile instrument 
that could kill a man by three methods—cutting, 
concussion, or perforation. These techniques 
have remained basic throughout the years. The 
double-edged battleax with a pike on the blade 
end and a spiked ball secured by a short chain to 
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the rear of the handle represents the last word in 
the development of the club from a single-pur¬ 
pose bone-crushing affair to a tri-method instru¬ 
ment of death. 

The discovery that under the influence of heat 
metals could be cast and worked into different 
forms not only brought about an improvement 
in club design but opened the avenue for other 
types of weapons, already thought, of, hut here¬ 
tofore found impracticable because of lack of 
appropriate materials. The best example of this 
type is the knife. 

When (he possibilities of metal-working were 
realized, knives and daggers appeared in thou¬ 
sands of shapes—short and long, blunt and sharp, 
heavy cleavers, and long slim rapier blades. All 
continued to be produced in endless procession. 
The finest art known to metalwork can be found 
in the early elaborate designs and scrollwork on 
the knife and sword. In an attempt to beautify 
the finished product, inlays of precious stones 
and pictorial scenes carved on the handles and 
blades were common. 

The origin of our present metallurgy begins 
with man's efforts to leniper the cutting edge of 
his weapons. Nothing was left undone in his con¬ 
stant experimentation—including quenching the 
red-hot blade in a living human body, in the 
belief that the blood gave the blade a superior 
cutting power. 

Each of the many designs was for a specific 
purpose. The dagger originated as a weapon to 
be inserted through the vulnerable joints and 
openings in armor. The broad sword was short, 
wide, and sharp on both edges, and was used like 
a cleaver to split an enemy down the middle. 
Later swords were again narrowed and straight¬ 
ened for use in thrust ing, to take the place of the 
powerful slicing stroke. 

The Far East contributed the scimitar with 
its crescent-shaped blade sharpened on one side 
only. The curve added much to the slicing 
power. And in due time its influence reached 
Europe to be incorporated in the cavalry saber 
with its long single-edged blade slightly curved. 

The First Projectile Throwers 

Projectile-throwing devices were developed 
also and used in conjunction with the club and 


knife. From the first rock throwing and rolling 
came the sling, bow, and catapult. 

The bow is one of the earliest projectile 
throwers devised by man. Some insist it pre¬ 
ceded the sling, and attempt to substantiate their 
claim by the pictures of bows drawn by the pre¬ 
historic hunter-artists in the caves of southern 
France and Cantabria in the tenth millenium 
R. C. However, there are others who con Lend 
the cavemen-cartoonists were merely depicting 
better weapons than the slings of their fore¬ 
fathers. 

The sling in its simplest form is thought to 
have come from the observation that when a 
stone was attached to a club or bludgeon and 
came loose as the club was swung, it traveled a 
much greater distance than if thrown by hand. 

The Phoenicians were credited by ancient 
writers with invention of the sling. These in¬ 
habitants of the Balearic Isles used leaden pro¬ 
jectiles with a purported range of over f>00 yards. 
Ancient Egyptian and Assryian soldiers also used 
slings. 

In 1002 B. C. David of Israel used one to de¬ 
feat Goliath of Gath. However, David's accom¬ 
plishment in overcoming the giant, with the 
resulting destruction of the Philistine army by 
King Saul’s men, was only secondary to the mili¬ 
tary lesson pointed out by his actions preceding 
the battle. His handling of the problem was per¬ 
fect. Seeing that he was outclassed by his oppo¬ 
nent in the application of orthodox warfare, he 
chose the weapon that best utilized his skill, and 
calmlv decided on the number of missiles he 
could carry without impairing his mobility and 
the correct caliber to destroy completely his op 
ponent with one direct hit. lie then confidently 
carried the fighting to the enemy. 

Nor was David's act an isolated case of marks¬ 
manship. in which luck played more part than 
skill. The Bible also credits to the tribe of Ben¬ 
jamin phenomenal accuracy with this weapon: 
'‘Among all this people there were seven hun¬ 
dred chosen men left-handed; every one could 
sling a stone at an hair and not miss." 

The Roman Legions called the slingman the 
“funditor," and considered him an integral part 
of the army. The slingman continued long after 
his legendary acts had been outmoded in dis¬ 
tance and accuracy by the innovation of me- 
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chanical means of propulsion. It was finally 
recognized that human muscle had reached its 
limit. The sling's last major military appearance 
was during the Huguenot Wars. 

Among the hand projectile-launchers, how¬ 
ever, the bow served man more efficiently than 
anything of a similar nature. The earliest ones 
were generally made from any tough straight¬ 
grained wood that would bend and snap smartly 
forward, without having a tendency to break. 

A cord of sinew, gut. or hemp kept the bow in 
a graceful arc, and served as the agent for trans¬ 
mitting the stored energy of the bow. Arrows 
were originally long thin tubular pieces of wood 
tipped with chipped stone. A small group of 
feathers on the aft end tended to keep the arrow 
on its true course to the target. Some of the 
achievements credited to bows and arrows are 
almost unbelievable. 

The constant search lo better his existing 
weapons led the prehistoric warrior to experi¬ 
ment with the construction of bows. The horns 
of animals were steamed and cut into strips. 
They were then dried, glued, and scraped into 
the desired shape. In addition to laminated horn, 
combinations of woods and the ribs of animals 
were used. They were wrapped with strips of 
inner tree hark, or animal gut. in the belief that 
greater throwing power was given. 

The most popular and efficient was a plain 
solid wood afFair, sometimes tipped with horn to 
prevent splitting, and to facilitate removing or 
replacing the bowstring. The choice of wood de¬ 
pended on geographical location, as every section 
had varieties that adequately met the needs of 
the early bow maker. 

The idea of a more powerful weapon to out¬ 
range the bow and sling, received serious con¬ 
structive study in the East during the ninth and 
eighth centuries R. C. According to the Bible, 
Uzziah, who reigned from 80H to 756 B. C., 
“made in Jerusalem engines invented by cun¬ 
ning men, to be in the towers and upon the bul¬ 
warks, to shoot arrows and great stones withal.” 
Ezekiel records that Nebuchadnezzar in besieg¬ 
ing Tyre set engines of war against the walls. 
This siege took place at the beginning of the 
sixth century B. C. 

The Greeks were slower to adopt such im¬ 
provements. Diodorus records an expedition of 


Dionysius, tyrant of Syracuse, against the Cartha¬ 
ginians in 397 B. C.: “The Syracusians . . . 
killed great numbers of the enemy by their sharp 
arrows, shot out of their engines of battery.” 
From Syracuse the war engine was introduced 
into Greece. 

Dionysius also attempted to improve upon the 
single bow by inventing a weapon called the 
Polybolus . or repeater thrower, which projected 
a succession of arrows supplied from a kind ol 
magazine. This is the first recorded example of 
a mechanical means of sustained fire, giving the 
soldier who operated it the firepower of several 
men. There was an interval of thirteen centuries 
before another advance in fire power warrants 
mention. At the Battle of Hastings a lew archers 
were equipped with a mechanical bow arrange¬ 
ment designed to discharge several arrows at a 
time. 

“Engines of War,” mentioned by Biblical and 
classical writers, usually were variations of the 
catapult and the ballista. The first was for high, 
and the second for low, angle lire. In cither case 
the propelling force was transmitted by tightly 
twisted skeins ol hemp, hair, or sinews. (Replicas 
of these instruments have been made, but the 
method of maintaining the elasticity of the sinew 
remains unsolved.) 

The origin of the catapult seems to have been 
a bent-over, forked sapling for hurling rocks. 
However, this idea was improved till it became 
a bulwark in offensive and defensive warfare. 

A heavy wooden framework carried strong 
rope strands across the base. Into these twisted 
ropes went the tossing beam, with a euplike 
holder at the top. Winches pulled back the 
thrower, twisting the rope so that a great force 
was stored as in an elastic cord or spring. When 
released, the throwing beam whirled up and for¬ 
ward, struck against the brake timber, and tossed 
its rock from the cup a few hundred yards. Cata¬ 
pults were not very accurate, but a battery of 
them could pound a wall or fort to dust in a few 

days. 

* 

The scorpion type catapult is described by 
the historian Amianus Marcellinus (A. D. 400): 
“In the middle of the ropes (twisted skein) rises 
a wooden arm like a chariot pole. ... To the 
top of the arm hangs a sling. . . . When battle 
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A Spring Engine. 


is commenced a round stone is placed in the Medieval Instruments of War 
sling . . . lour soldiers on each side of the en¬ 
gine wind the arm down till it is almost level The Irebuchct was a medieval contribution I 

with the ground. . . . When the arm is set Iree the rock-throwing devices. It got its power, n: 

it springs up and hurls forth from its sling the from a taut cord or twisted rope, but from 

stone, which is certain to crush whatever it heavy counterweight. The throwing beam w 

strikes.” This engine was called a scorpion be- swiveled oil a strong axle near the top of (I 

cause of its shape. framework. The bottom carried heavy weigh' 

The sling on the scorpion added greatly to the and the top a throwing cup. Winches pulls 

range of the catapult. The maximum distance hack the top so that the bottom weight movtj 

for a round stone weighing one talent (approxi- up and forward. Upon release, the weighty 

niatdy 58 pounds) was recorded at 400 yards. beam swung clown like a huge pendulum. Th 

Ranges varied up to 800 yards depending on the top struck the brake beam, and the rock m 

weight of the missile used. The projectiles were hurled in the general direction of the enemy 
not always stones that had been rounded. Some- fortifications. 

times they were pebbles molded with day into These siege engines threw other missiles bS 
balls and baked to a pottery finish. These sides stones and javelins. They threw millstone 
shattered upon impact, throwing fragments flaming projectiles, putrid corpses, and live met? 

which the enemy could not reuse in his own A dead horse in the last stage of decomposition 

machines. bundled up and shot by a trebue her into a toitf 
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The Ballista 


of which the defenders were half dead with star¬ 
vation. started a pestilence. 

Tl.j ballista usually consisted of a sturdy 
framework which held a horizontal how of 
strong laminated wood. From its ends extended 
a heavy cord of hemp or gut which was pulled 
hack by winches until a very heavy tension was 
obtained. The gut string worked in a grooved 
frame into which a javelin 10 or 12 feet long 
was placed. When the release allowed the arms 
to snap forward, the javelin was driven 450 to 
500 yards with a tremendous force and unusual 
accuracy for this type of weapon. 

Another form of ballista used twisted rope 
made from hair and sinew for elasticity. Even 
small engines of this type with 2-foot arms and 


1-inch ropes could thrown I-pound round stone 
300 to 350 yards. 

Ail improved arrangement of the ballista had 
an upright frame carrying two pairs of vertical 
ropes which, when twisted, furnished the neccs 
sarv energy. A wooden piece was thrust between 
each pair of ropes forming the two arms of th( 
bow. These were connected at their other end- 
by a bowstring. A slotted stock in the frame 
served as a guide along which the bowstring pro 
pel led the missile (either bolt or ball). Tension 
was applied by a winch. 

Otic type of ballista employed an oversized 
bow laid horizontally and rocked mechanically. 
This heavy device was much older than the in 

j 
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A Heavy German Crossbow and a Cronequin for Coc.-cing. 


dividual .soldier s crossbow, that it so rlosclv re- 

# 

sembled. The latter was an eleventh century 
adaptation of the larger weapon, combining the 
basic working principles of the bow and catapult 
and reducing the si/e and weight until it could 
be operated by a single soldier. 

Norman artisans arc credited with invention 
of the crossbow. Its use was general throughout 
the armies of F.urope after its introduction, but 
it was by no means looked upon with favor by 
all the rulers of the time. Pope Innocent II in 
1139, after the Second Lateran Council, called 
it "a most barbarous and cruel weapon * and for¬ 
bade its use among waning Christian nations 
under penalty of anathema as "a weapon hate¬ 
ful to God and unfit for Christians." 

The hiring of foreign crossbowmen was also 
prohibited by the Magna Charta. However, its 
use in war against the infidels bad the blessings 
of the Church. Asa weapon it was much admired 
by Richard Cocur dc Lion. On his crusade 
against the unbelievers lie took a thousand cross¬ 
bowmen with him. After he popularized it. 
the crossbow came into general use in all Euro¬ 
pean armies in spite of anathema. Therefore. 
Richards death from a crossbow quarrel was 
considered a judgment from heaven, for lie had 
championed a weapon that could "proletariani/e 
war. ’ 

Although England gave the crossbow the 
needed stimulus to overcome the objections of 
the Church, it was the first country to realize its 
military shortcomings. As a weapon it was sec¬ 
ondary to the simpler and more powerful long- 

»25s:2 < — 51-3 



A Crossbow with Magazine Fe«d. 


bow. Therefore, the crossbow was replaced 
quickly in England by the latter. 

The English longbow, which gained preva¬ 
lence in the fourteenth century, is considered 

* 

the highest degree of refinement of the bow. It 
was used effectively, and with fair accuracy, at 
ranges of fiOO to 800 yards. The phenomenal suc¬ 
cess of the English archer was no matter of 
chance but the result of deliberate planning. 

From the reign of Edward I (1271-1307) to 
the sixteenth century, there were placed in the 
English code statutes which later became known 
as the Archcry Laws. These compelled every 
male citizen from 12 to 00 years of age, except 
nobility, to practice with a longbow on Sundays 
and holidays. Archcry ranges were erected in 
every town at community expense; and the vil¬ 
lage officials were charged with providing equip¬ 
ment, and with the planning of community 
meets. 

During this period the design of the longbow 
was standardized. Specifications stated that it 
must Ik* constructed of elm, 6 feet 4 inches in 
length, and capable of driving "an arrow at a 
hundred yards through a 4-inch oak door until 
the arrow and shaft protruded from the other 
side the width of a hand's breadth." A fair pric e 
was also set to encourage ownership. A plain 
bow could be purchased for one shilling. A 
painted bow cost 1 shilling and 6 pence. Standard 
arrows three feet long were furnished at a rate 
of two dozen for 1 shilling and 2 pence. 

One has only to read early English history to 
realize the important part these laws played 


10 


THE MACHINE GUN 


in building the English archer into the most re¬ 
spected soldier of his day. The outline of the 
longbow can be seen clearly in the colorful chap¬ 
ters of continuous conflict with the best armies 
central Europe could muster. 

The Rattle of Crecy, fought on 26 August 
1346, represents the peak efficiency of the long¬ 
bow as a military weapon. The English army, 
commanded by Edward III (1327-77), was out¬ 
numbered 4 to 1. Yet, it routed and practically 
annihilated the powerful army of Philip VI of 
Valois. The perfect marksmanship of the English 
longbowmen maintained throughout the battle 
a superiority of lire often arrows against one from 
the crossbows of Philip's Genoese. It was common 
for the expert English archers to have three ar¬ 
rows in the air at one time from the same bow. 
Not only did they have a higher rate of fire, but 
they greatly outranged Philip s soldiers. The Eng¬ 
lish arrows easily pierced the light armor of the 
French horsemen, upon whose charges Philip had 
relied to bring him ultimate victory. Although 
the cavalry made 16 attempts to break the English 
lines, not one attack was even partially successful. 
The battle lasted only a few hours, but the Eng¬ 
lish bowmen pumped volley after volley of ar¬ 
rows into the hapless French forces, until they 
were a struggling mass of wounded horse and foot 
soldiers trying to escape. 

Tin's state of affairs allowed the English to 
massacre them. A fair picture of the deadliness 
of the bow in the hands of these skilled longbow- 
men can be drawn from the fact that of the 40,- 
000 men in King Philips original army, over 
20,000 were casualties in one form or another. 
The English losses were listed ns negligible, in 
tlie amount of 50 men. 

With the overwhelming victory at Crecy, the 
English longbow was firmly established as the 


paramount military weapon of the day. The 
English army, as a result, enjoyed its greatest 
reputation throughout Europe. The French, in 
justifiable alarm, sought the services of Italian 
metalsmiths to design coats-of-mail capable of 
resisting the penetrating powers of the high 
velocity longbow arrows. 

At the Rattle of Auray, in 1365, the French 
and English again met under conditions some¬ 
what similar to Crecv. However, this time the 

4 

French felt secure in their new armor. It took 
but a short time for the English to discover that 
their formerly lethal arrows were being deflected 
harmlessly to the ground. They also observed, in 
an equally short time, that while the French sol¬ 
dier had protected himself against the arrows, he 
had done so at the expense of mobility. Each in 
dividual was so loaded with his own armor that 
movement was very difficult. The English 
promptly threw down their longbows, not in dis¬ 
gust. but because they sensed an easier solution 
to the work at hand. They advanced boldly on 
their stiffly encased foes, and seizing the French 
men's own axes and pikes, they beheaded and 
bludgeoned thousands, inflicting losses that were 
even greater in comparison than those at Crecy. 
Oddly enough, the reputation of the longbow 
was even more enhanced by this fact. For, if 
was quickly realized throughout the military 
world that to protect oneself adequately against 
longbow arrows required wearing such cumber¬ 
some armor that the wearer would be exposed 
to almost certain death from other means. 

It can safely be said that the bow was the first 
line instrument of war for several thousand 
years. Rut never in all history has the skill ol 
the English archer of the fourteenth century 
been closely approached. 


Chapter 2 

FIREARM DEVELOPMENT TO PERCUSSION IGNITION 


Origins of Gunpowder 

Strange as it may seem, the Rattle of Crecy, 
which showed the longbow at its best, was also 
the scene of an incident that sounded the death 
knell, not only of the bow, blit of all merely me¬ 
chanical means of missile propulsion. This battle 
saw the first recorded use of artillery in an en¬ 
gagement between major armies and heralded 
explosives as a means of missile propulsion. 
However, the justified praise of the longbow was 
so great at this time that were it not for the 
meticulous writings of a few historians of the 
day, it would have gone unnoticed that Edward 
111 employed stampede cannon on his flanks. 
These devices represented artillery in its crudest 
form, and were mainly used, as the name im¬ 
plies, to scare the enemy’s horses and strike terror 
into the untrained foot soldier. Missile throwing 
ability was secondary. Earliest cannon design ap 
pears to have been that of an iron tube incased 
in wood to give it further support, and still keep 
it light. The explosive was a crude black powder 
to which generally was added various kinds of 
wax, the mixture being made into balls. The 
balls, when discharged, produced an effect some¬ 
what like an oversized Roman candle. The can¬ 
non’s front end was supported by a metal fork 
and, to take care of recoil, the butt simply was 
placed againsL a convenient knoll. Firearm de¬ 
velopment stems from this modest beginning. 

Just as human muscle had its limitation, so 
did the awkward and bulky mechanical missile 
throwers, which in turn gave way to a newer 
more efficient means for waging war; namely, 
the chemically stored energy called gunpowder. 

That the Chinese knew of gunpowder cen¬ 
turies before, there is no doubt. Their Gentoo 
Code of Laws, credited with having been written 
about the time of Moses, contains a thought-pro¬ 
voking section which has been translated as fol¬ 
lows: 


“The Magistrate will not make war with any 
deceitful machine, or poisonous weapons, or 
with cannon or guns, or any kind of firearms.” 

With the first application of gunpowder to 
propel a missile, the technological phase of war¬ 
fare begins and human elements, both physical 
and moral, are minimized, intellect alone re¬ 
maining supreme. This has done more to democ¬ 
ratize fighting than any other event in history. 

While a natural interest is attached to the an¬ 
tiquity of any material which so revolutionized 
warfare, yet the actual date of the discovery is 
of little military significance compared to that of 
its first use as a fuel for the engines of war. 

Both Roger Bacon and Barthold Schwartz, a 
German monk, arc erroneously credited with 
the discovery of gunpowder. Their contribut ion 
was the preparation of explosive mixtures. Gun¬ 
powder, as such, did not exist till the mixtures 
were applied to the propelling of missiles. 

Roger Bacon describes black powder in his 
Concerning the Marvelous Power of Art and Na¬ 
ture, and Concerning the Nullity of Magic 
(1252). This document was addressed by the 
author to a high official of the church and was 
written to defend himself against the charge that 
lie had been devoting too much time to magic 
and the practice of black arts. 

He pointed out that many phenomena com¬ 
monly attributed to magic are due only to the 
operations of nature. He further fortified his 
position by referring to many natural things 
which arc understood by a chosen few, but con¬ 
sidered marvelous by others: “For, regardless of 
the power of Nature, Art using Nature tor an 
instrument is more powerful by virtue of this 
fact.” 

Bacon spoke of the simple deceits which are 
practiced by jug< lers and ventriloquists, and 
commented that IJi^ViElREIT>j6tiijoNE 
thing that men wish it to do^podou^ as men ai e 
agreed about it. 
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“In addition to these marvels, there are cer¬ 
tain others which do not involve particular con¬ 
strue! ions. We can prepare from sail peter and 
other materials an artificial fire which will burn 
at whatever distance we please . . . Beyond 
these are si ill other stupendous things in Nature. 
For the sound of thunder may be artificially pro¬ 
duced in lhe air with greater resulting horror 
than if it had been produced by natural causes. 
A moderate amount of the proper material, of 
the size of a thumb, will make a horrible sound 
and violent coruscation." 

Bacon speaks also of the purification of salt¬ 
peter by dissolving the salt into water, and boil¬ 
ing until the scum has risen to the top. The 
scum is then removed and the solution is al¬ 
lowed lo crystal I i/e. The mother liquid is evap¬ 
orated for another crop of crystals, which are 
then piled up in a warm place to dry. Such was 
the method of refining the basic ingredient of 
black powder by Roger Bacon (1219-92) in his 
hall magical laboratory. 

Without saltpeter there could have been no 
refined gunpowder. As there is no mention of 
it before the thirteenth century, it is quite pos¬ 
sible that Bacon discovered its absolute impor¬ 
tance in the chemical mixture of “seven parts of 
saltpeter, five of young hazelwood (charcoal), 
and five of sulphur." This was the standard mili¬ 
tary formula for many years following the 
Epislolae de Secrelis Operibus Arlis el Naturae 
et de Nullitate Magiae. 

Although Bacon suggests several military uses 
for his explosive (for instance, “an enemy might 
be either blown up bodily or put to High! by the 
terror caused by the explosion"), there was noth¬ 
ing to be found in any of his writings to show 
he ever once contemplated its use as a missile¬ 
throwing agent. The identity of the individual 
who first thought of propelling a projectile 
through a tube from the force generated by gun¬ 
powder still remains a mystery. 

An Arabic document dated 1304 mentions a 
mortar type cannon. Two records at Ghent dated 
1313 and 1311 also icier to such weapons. Christ 
Church of Oxford, England, owns an illumi¬ 
nated manuscript which pictures the early “dart- 
throwing vase,” or “pot-de-fer." This weapon 
was used in the siege of Metz (1324) and by Ed¬ 
ward III in Scotland in 1327. (But stampede 


cannon were recognized by Edward III to be of 
more tactical value.) 

4 he German monk. Barthold Schwartz, of 
Cologne (1310-81), has often been credited with 
originating gunpowder. He undoubtedly in¬ 
vented a system for casting bronze cannon, and 
established a workshop in Venice in 1377. lie 
was ordered pul to death by the Venetian Senate 
for insisting he be paid for his work on cannon 
design. 

Schwartz’s experiments with cannon and ihc 
art of casting naturally brought him into con¬ 
stant contact with the unrefined mixtures that 
were used to load the weapons. He even made 
attempts to better the concoctions. On one occa¬ 
sion these efforts resulted in an explosion that 
almost completely demolished his crude labora¬ 
tory. From this and other stories arose the belief 
that be discovered gunpowder. 

The llflizi Museum in Florence is credited 
with having formerly possessed a picture by 
Giacomo Crespi (late fifteenth century artist) 
which showed Schwartz in his laboratory with 
many workmen making powder. The existence 
of this painting has been questioned, although 
it has been used as evidence by many gunpowder 
historians. However, any artist depicting a his¬ 
torical character, predating him by a century, 
must necessarily use imagination. Such a work 
cannot be considered as documentary evidence. 
Schwartz never claimed to have originated gun¬ 
powder or firearms, but he did attempt to im¬ 
prove both. 

Between 134.5 and 1349 the Wardrobe Ac¬ 
count of Edward III of England carries an entry 
crediting one* Thomas of Roldeston for work on 
the king's guns and for 912 pounds of saltpeter 
and 886 pounds of live sulphur. This tends to 
show that other craftsmen were working on gun¬ 
powder as a propelling charge in guns before 
Schwartz opened his workshop in Venice. 

Early Multibarrel Firearms 

In 1339 mention is first made of a new type of 
firearm called the “ribauld” or Tibauldequin.” 
This was a primitive multibarrel affair that con¬ 
sisted uf several iron lubes, so arranged as to be 
fired simultaneously. Its purpose was to blast an 
opening in the solid rank of heavily armored 
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An Early Chinese Organ Gun. 


pikemen who were supposed to keep the cavalry 
from the bowmen. 

In one of England's wars with France. Ed¬ 
ward III used this weapon to good advantage in 
conjunction with his battle-tested stampede can¬ 
non. l ; or, even at this early date, the theory of 
volume lire was being considered by the mili- 

tarv. 

* 

The desire for a imiltifiring weapon predated 
the first use of gunpowder in battle. The various 
experiments to accomplish this end have led, 
over the years, to an epidemic of designs, all of 
which were to serve Imt one purpose—to fire a 
volley of halls in the direction of the enemy, and 
to do so repeatedly with the employment of a 
minimum number of soldiers. 

One of the most progressive types of firearms 
in the fourteenth century was a wrought iron 
single-shot breech-loading gun. the breech of 
which was wedged after being dropped into posi¬ 
tion. T he principle was somewhat the same as 
the present-day system ol locking. It is a curious 
fact that gunmakers should have developed so 
advanced a method of charging and then aban¬ 


doned it in favor of the infeiior muzzle loading. 

Considering the crude work of the fourteenth 
century mechanic, the religious restrictions of 
the times, and the total ignorance of metallurgy 
in relation to powder pressure, the progress in 
firearms was comparatively rapid. 

In those days of muzzle-loading battery guns, 
the universal method ol plac ing the barrels in 
stac ks side by side in a frame led these assemblies 
to be called ‘organ guns ' or "orgues des bom¬ 
bard os/* 

The iron ball missile that came into use in 
1381 to replace the pebbles and rounded stones, 
was considered the answer to the armored foot 
soldier. The attempts to deliver these missiles in 
a concentrated area led to the many types of 
early battery guns. 

In 1382 the army at Ghent had 200 “c hars de 
cannon' in the held. These weapons consisted of 
a mmibei of barrels fastened horizontally on 
two wheeled cal ls with pikes and heavy sharp 
blades attached to the hubs as a further lethal 
garnishment. In 1411 the Burgundian army had 
2.000 of these weapons. 
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A more elaborate design having 114 barrels 
jwas constructed in 1387. These were grouped in 
batteries, allowing 12 salvos of 12 balls each to 
be fncd against the enemy. 

Regardless of the clumsy mounting and great 
transportation difficulties of the organ gun, the 
demand for fire power, even then, led to their 
use in many theaters of operation. The Venetian 
general. Collet mi. employed the “orgnes des 
bom ha i des" as a mobile auxiliary in connection 
with his armored cavalry at the battle of Pic- 
cardini (Picardy) in 1 157. Pedro Navarro also 
used this weapon against rfie French, by placing 
30 carts of multibarrel guns in front of bis foot 
soldiers. 

Vet, the development of powder-pro pc I led 
missiles was not exclusively a Christian project. 
An infidel is known as the first great gunner of 
history. Mohammed II (1451-81) in his con¬ 
quest of Constantinople (1453) recognized the 
advantages of a new weapon. Fabulous accounts 
state the largest of his cannon threw 1,200-poimd 
stones having a diameter of 30 inches. This 
weapon was called a bombard and needed be¬ 
tween 50 and 70 oxen to transport it while 100 
men were required to attend it. The rate of fire 
was seven rounds a day, two hours being re¬ 
quired for reloading. Some authorities credit as 
many as 13 of these monstrosities to Mohammed 
IPs artillery, which included 14 batteries and 50- 
odd cannon of assorted sizes and shapes, but. 
whatever the statistics, it is claimed that this was 
the first use of cannon as the principal weapon 
in an engagement between major armies. 

On good authority. Louis XII (1498-1515) 
is said to have employed a gun hav ing 50 barrels, 
so arranged that all of them could be fired in one 
volley. 

As a whole, early multifiring weapons could 
be termed only a moderate suet ess. They were 
extremely heavy and clumsy to handle. While 
all the barrels could either be fired at once or in 
rapid succession, the advantage of momentary 
volume of fire thus attained was soon canceled 
out by the long periods of inaction caused by 
the need to muzzle-load each individual barrel. 
This inability to dclivei sustained fire restricted 
its use to supporting or auxiliary employment. 
But at a critical point in battle, one could be 
maneuvered into a position where a concen¬ 


trated blast would have a serious effect. In order 
that all barrels he fired simultaneously, or as 
nearly so as possible, the train of ignition from 
one barrel to another was shortened. This was 
about the only refinement attempted on these 
wea |miiis. 

The most notable accomplishment along this 
line was done by the great Leonardo da Vine i 
(1152-1519), who designed a fan-shaped affair 
that more than cut in half the distance between 
touch holes. Study of other multibarrel weap¬ 
ons contemplated by da Vinci, shows he had in 
mind a way to drop the breech on the weapon 
for rear-end loading with some crude sort of 
fixed ammunition. No doubt the problem ol ig¬ 
nition was his main stumbling block. 

Improvements in Ignition 

From an historical point of view the develop¬ 
ment ol powder has closely followed the im¬ 
provements of ignition. Flic first practical sys¬ 
tem ol ignition was a manually applied slow- 
match, or fuse. A touch hole was first primed 
with a finely granulated powder and. when 
ready, the gunner made contact with the primer 
by using a live ember or the burning end of an 
impregnated piece of twisted jute. 

The period from the thirteenth to the early 
sixteenth century may be called the slow-match 
era. Some improvements were made to this hap¬ 
hazard form of ignition, such as putting the slow 
match in a crooked arm that could lie made to 
dip into the priming pan when the trigger was 
actuated. The touch hole also was moved from 
the top to the side of the barrel, to take it out of 
the line of sight. None of the so called refine- 
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mems, however, altered ilie fact that actual fire 
had to be constantly present to discharge the 
weapon. 

From ilie sixteenth century to 1807 there was 
an era of mechanical methods for producing fire 
by friction. In most instances, ignition was 
brought about by sharp contact of flint on steel, 
causing a shower of sparks to fall into a pan in 
which was nested the primer. 

Odd as it may seem, the most perfect and elab¬ 
orate of these systems came first. It was made in 
the form of a spring-loaded wheel with a knurled 
edge that rested against a portion of flint or 
pyrite. Upon releasing the wheel held under 
tension, the knurled edge rotated rapidly against 
the Hint, and a shower of sparks was directed 
into the powrier train. This mode of ignition is 
known as the wheel-lock system. 

While this method was very reliable, only the 
very wealthy could afford stub a contrivance; 
and necessity again proved to be the mother of 
invention. Thieves, working under cover of 
darkness, realized their presence would he made 
known by the glowing slow-match. Since they 
could not afford the costly whccl-lrxk. they im¬ 
provised a cheaper substitute arrangement. 

A chunk of flint was held in a jaw. Upon 
being pulled to the tear, a horizontally placed 
U-shaped spring was compressed and held under 
tension by a notch engaging a searing device. It 
was released by a rearward pull on the trigger. 
This allowed the (lint to snap smartly forward 
striking an inclined and pivoted piece of rough¬ 
ened steel. This sudden blow resulted in sparks 
being directed into the priming pan that was lo¬ 
cated beneath. 

This system of ignition was for 200 years 
known as the ‘ Snap hance.” Translated from 
the original Dutch, this means “chicken thieves.” 
It should be self explanatory what profession 
was followed by the inventors of this most re¬ 
liable and practical method of ignition. 

The flintlock proved reliable enough to be 
used at one time or another by every nation on 
earth. Nor was its application confined to single 
shot weapons, although the very nature of the 
mechanism had a tendency to restrict this par¬ 
ticular use. 


Beginnings ol Revolving and 
Volley-Fire Guns 

During the slow match and flintlock era* 
there were many peculiar designs in weapon* 
including many proposed multifiring device?, 
all in an attempt to solve the three major prof 
lems that confronted the inventor planning a 
gun. They were: First, an adequate chamber 
and rube to house the powder charge and direct 
the missile; second, some method of igniting the 
propellant at the instant the gunner brought 
the piece to hear on the target: and third, pro¬ 
vision of ways and means of firing successive 
shots with a minimum of cfTort and a maximr : 

• f * 

of speed. j 

There was also a serious effort to apply tin 
multifire idea to shoulder arms. The bulk, 
weight, and various accessories necessary for the 
individual soldier to support and fire the piece,! 
made its practical use as a weapon out of the 
question. However fanciful pic lures of the th . f 
often depict wishful thinking rather than an 
efficient firing device. 

During the sixteenth century there appeared 
for the first time an attempt to take the multi- 
barrels out of the flat method of mounting H 
placing them in a circle. In doing this, th 
of the revolving type of firearm came into 

For a hundred years or more there was little 
or no actual development in volley-fire weapons, 
other than a few isolated cases, such as the IC2( 
patent granted in Scotland to William Drum¬ 
mond by Charles I. This patent was to apply in 
Sc otland only, and was to be void if one or more 
guns were not produced within $ years. It is de ¬ 
scribed by the inventor as “being a machine in 
which a number of musket barrels arc fastened 
together in such a manner as to allow one man 
to take the place of a hundred musketeers in 
battle.” 

The arrangement consisted of 50 barrels put 
together organ-gun fashion for the purpose o; 
sustained fire. The method of firing volley after 
volley from the same muzzle-loading barrel wa» 
novel, but by no means practical. Each barrel 
was loaded with one charge upon the other, the 
powder of each charge being aligned with a 
touch hole all the way up the barrel. Drum 
mond’s idea was to discharge each barrel by men- 
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ing adjustable fuse lidding devices until they 
lined up with the touch holes. This was sup¬ 
posed to fire alternately each charge somewhat 
on the order of the Roman candle principle. 

Drummond’s description further leads one to 
believe that the barrels were mounted in a cir¬ 
cular manner and could be rotated by hand. 
Thus, when the outside barrels, or tubes, were 
discharged, they could easily be removed for 
loading. If any attempt was made to use this 
manual system, it no doubt resulted in more 
casualties to the king’s gunners than to the 
enemy. 

These very early experiments reveal that fire 

•wer was the paramount theme in each and 
every weapon offered for governmental consid¬ 
eration. The ruling heads also thought in this 
fashion and encouraged the design and construc¬ 
tion of practically anything that might produce 
results. 

Theories for such instruments of war were de- 
\ ! ed by men of letters as far back as 1663. Tram - 
fictions of the Royal Society l663-(4 contained a 
paper by a man named Palmer. In it he explored 
the possibilities, not only of using the forces of 
recoil, but also of trapping the gases along the 
"T and using this heretofore wasted energy 
1, discharge, and reload the weapon. Me 
..pi. ;J described it as “the piece to shoot as fast 
as it could he and yet to he stopped at pleasure, 
and wherein the motion of the fire and bullet 
within was made to charge the piece with pow¬ 
der and bullet, to prime it. and to pull back the 
cock.” 

Needless in say Palmer was a couple of cen¬ 
turies ahead of his time. Hut it is one thing to 
theorize, and quite another to construct. There 
is no record of Palmer making any attempt to 
produce a working model utilizing either gas or 
recoil forces. It is very possible that the idea was 
jgreeted by so mud) skepticism that lie never 
dared mention it again. 

Most of the records of this particular era are 
note or less vague references to certain develop¬ 
ments that cannot be fully authenticated. Such 
is the story of “the repeating gun of 1088/' the 
records of which were uncovered by a French re¬ 
searcher, Abbe J. Kouqucttc. It) the archives of 
the province of Languedoc at Montpellier he 
found a curious and interesting document. This 


stated that on 21 August 1688, a man who called 
himself Abraham Soyer was picked up on some 
minor charge, and brought before Abbe du 
Chayla, archpriest and inspector of the mission 
of the Cevennes. 

In the prisoner’s luggage was found a small 
weapon that he was carrying to St. F.tienne to 
turn over to the gunsmiths there as a working 
model. Fa idemly this was Soyer’s idea of the way 
to get the gun into production. If the additional 
information given is correct, the weapon was 
indeed a clever firing device for that day. It is 
alleged to have had a breech that allowed it to be 
loaded through the butt end of the stock (using, 
perhaps, some crude cartridge to accomplish 
this). A clear description was not given in the 
records. The reason can well be imagined when 
the nature of the device and the troubled times 
are taken into consideration. 

In London. England, on l. r > May 1718. there 
was issued patent number 118 to James Puckle 
on a revolver type of firearm that has proved one 
of the most controversial in all weapon history. 

This odd-looking weapon, which according to 
the inventor was “a portable gun or machine 
that discharges so often and so many bullets, and 
be so quickly loaded as renders it next to impos¬ 
sible to carry any ship by boarding/’ has perhaps 
caused more discussion than any other weapon 
of its kind. The drawings arc unusually clear, 
considering the time: and many new and clever 
features are shown, especially in mounting. How¬ 
ever. Puckle’s specification that round bullets be 
used on Christians, and square ones on Turks 
makes one wonder if it were really a serious at- 
tempt to produce a repeating weapon. Puckle 
seems to have been more interested in using the 
King's patent office as an expedient to advertise 
his patriotism and church affiliations. 

An authority on multifiring weapons in the 
nineteenth century had the following comment 
on Puckle s invention: 

"As the science of gunnery progressed, the 
gun maker sought not only to increase the range 
ot the arm but also the rapidity of (ire. and it 
would appear that a large number of the early 
inventors first thought of the revolver principle 
as the means which would best lend itself most 
readily to this end. Nothing would seem simpler 
than to make the rear of the arm in such a man- 
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ner that a loaded cylinder carrying several 
charges could be inserted, and these charges 
brought successively in line with the barrel and 
fired. The revolver was, in fact, among the first 
systems thought of by a considerable number of 
inventors. But it would appear that very little 
was actually accomplished, the inventors, for the 
most part, contenting themselves with making a 
single example of their arm. and these were 
looked upon more as curiosities than as useful 
weapons. 'Flic inventor at that time, not having 
the percussion cap, was obliged to employ a 
somewhat cumbersome means of igniting his 
charge, and this was the probable reason why 
revolvers were so long in coming to the front. 

"It will be observed that the inventor pro¬ 
poses to use round bullets against Christians, pre¬ 
sumably Catholics, and square ones against 
Turks. Had his Majesty King Ccorge been at 
war with any heathen nation at the time, it may 
be presumed that he would have recommended 
a bullet to be used against them still more angu¬ 
lar than that recommended for Turks, while he 
might have recommended the employment of 
soft bullets made of cork or wood against his own 
erring co religionists, the Protestants. However, 
the illustrations forming part of the patents are 
certainly interesting in their way. It will be seen 
that the arm is mounted upon a tripod which 
very closely resembles the tripods employed with 
guns of today, that a too great spreading of the 
legs is prevented by a chain, that stiff rods are 
used for holding the legs in position, and that 
for holding the guns at any degree of elevation 
a device is employed almost identical with that 
used on some recent forms of machine guns. 
This arm, I think, may be considered as the first 
mitrailleuse ever patented in England.” 

This antliority ignored the earlier Scottish par¬ 
ent issued to William Drummond by Charles I. 

Whether Put kie s "Defense” represents the 
first patented manually operated revolving-type 
machine gun. or not. is immaterial. Its impor¬ 
tance lies in the fact that it certainly represents 
the most refined design to be found in the whole 
slow-match era. It also shows that the mecha¬ 
nisms involved in getting a weapon to fire re¬ 
peatedly had far outstripped the method of ig¬ 
niting successively the charges as they came into 
alinement. 


A prominent American gun inventor, during 
an early visit to London, was shown in the tower 
of London an actual weapon that had nearly all 
the basic principles of the modern revolver, with 
the exception of the ignition system. This con¬ 
sisted of a split hammer clasping a slow-match 
which moved forward under trigger pressure to 
touch the primer. Each chamber was provided 
with a priming pan covered by a swinging lid. 
Before firing, the protecting lid was pushed aside 
by tlie finger, exposing the powder to the lighted 
end of the slow-match. 

He was also shown another revolver weapon 
of a more recent date that was a considerable 
improvement over the preceding one. It had six 
chambers and a rotating breech, and was pro¬ 
vided with flint lock and one priming pan, ar¬ 
ranged to fire the chambers one at a time, or all 
together. The pan was fitted with a sliding cover. 
A vertical wheel with a serrated edge projected 
into it. not quite touching the powder in the 
pan. To this wheel a rapid whirling motion was 
given by ac tion ol a trigger spring on a lever at¬ 
tached to the axis of the wheel, which caused the 
teeth on the wheel to strike against the pyrite. 
A cam brought the action down until a shower 
ol sparks was certain to reach the primer. If the 
gunner cared to fire it single shot, the breec h was 
rotated by hand until it alined with each indi¬ 
vidual barrel. To fire all barrels in one volley, 
all pans were connected by a lubelike affair 
which, when fired, would simultaneously dis¬ 
charge all the bands. 

This type ol revolver flintlock gun was made 
in various designs, both in England and France. 
"I he French went so far as to build a similar 
weapon that employed eight barrels revolving 
around a common axis. Each barrel was fired as 
it revolved into alinement with a fixed flintlock 
firing system. 



Seven-Barrel Revolving Flintlock Rifie. 
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At about the same time a Bostonian named 
Elisha H. Collier, after first trying to interest 
various people in this country in his revolving 
flintlock firing system, went to England with 
the design. His gun was very popular and was 
used by the English army in India. It was con¬ 
sidered the finest weapon of its kind and did not 
suffer in comparison with any known foreign 

g un - 

After his success in England and France. Col- 
Her closed his gun shop in London and returned 
to the United Slates. He set up a similar gun 
business in Boston for the purpose of making his 
revolving flintlock guns. These had such im¬ 
proved features as a self-priming pan and gas- 
tight joints between cylinder and barrel, formed 
by camming forward the cylinder counter-bored 
at the forward end to mate with the breech end 
of the barrel. A novel way of rotating the cylin¬ 
der was used; upon releasing the trigger alter 
firing, it was indexed by tension of a spring that 
had previously been hand wound. 

There was little or no actual development in 
the flintlock period of ignition other than refine¬ 
ment of existing weapons and the substitution of 
the flint and steel spark-throwing arrangements 
in lieu of the slow match. True, there was a 
tendency to reduce the excessive weight of shoul¬ 
der arms that the earliest weapon designers had 
simply ignored. Also a better knowledge of. and 
experience in, working steel produced a more 
serviceable but streamlined gun. 

I he art of gunsmithing was considered, dur¬ 
ing this era, one of the highest skilled trades. 
This view is justified by comparing the finely de¬ 
signed. reliable weapons of that day with the 
clumsy freaks of earlier limes, and the slipshod 
gadgets which followed them. 

For at least a hundred years, every military 
power used the flintlock system. 'I'llis did more 
to standardize weapons than any other thing. 
The very nature of this system did not easily 
lend itself to multifii ing, other than lo serve as 
the source of the initial ignition. If other barrels 
were to be discharged, either one at a time or 
simultaneously, a chain of priming had to be 
ignited from the first flash; or the cumbersome 
mechanism had to be rotated around the primed 
pans. 

Although the reliable flintlock system had 


long outlived its usefulness and had become a 
definite bottleneck to future progress in gun de¬ 
sign, only a few people realized this. Opinion 
at the time was agreed that no improvemcni was 
needed, it being a foregone conclusion that noth¬ 
ing could serve more adequately the purpose 
than the flint- and steel-ignited weapons men's 
fathers had used. 

Application of the Detonating Principle lo 
Firing 

It is very understandable that when Berthol- 
let discovered in 1786 that chlorate could be ex¬ 
ploded by a sudden blow with a metallic ham¬ 
mer, the public was not even mildly interested 
in the fact. Likewise when Howard in 1799 
found that mercury fulminate could be rolled 
into pellets and ignited by percussion, the event 
was barely recorded for posterity. Regardless of 
the attitude of scientists and gunsmiths of the 
day, the latter discovery was the greatest single 
achievement to be made in the long and inter¬ 
esting history of firearms development. For the 
discovery of detonating powder introduced the 
percussion system of ignition and, while it has 
gone through many radical improvements, it is 
still with us today. 

Whether Bert hoi let’s work mav have led 

* 

Howard to seek something more stable in deto¬ 
nating mixtures is not known. It is universally 
accepted, however, that this discovery might 
have lain dormant for years had not an enter¬ 
prising Scottish minister of Presbyterian faith, 
the Rev. John Alexander Forsyth (17(>8—1843), 
immediately recognized the great advance made 
in this field. He patented on 11 April 1807, the 
“Application ol the detonating principle to ex¬ 
ploding gunpowder firearms." 

There arc reasons to believe that in both 
France and Germany the idea of substituting a 
detonating mixture in place of flint and steel 
was being worked out simultaneously and inde 
pendently. Pauly, the famous Parisian gunsmith, 
was making paper percussion caps as early as 
1812. These were made by scaling a small por 
lion of mercurv fulminate between two thin 
layers of paper, producing a cap. 

Reverend Forsyth designed and built several 
guns employing what he called pill locks." He 
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placed on the side of the barrel a nipple that led 
to the powder charge. The upper end of the 
nipple had a slightly enlarged opening in which 
was placed a small pellet, or ‘pill.*' of the ful¬ 
minate of mercury mixture. He later improved 
on this by making a mechanical device to place 
the pill on the nipple by actuating the hammer. 
The ease and certainty of fire of this system first 
became popular with the civilian population 
and its earliest use is to be found in sporting 
guns. 

Napoleon was the first to become interested 
in this departure from the time-honored flint¬ 
lock system, and offered Forsyth £20.000 fur his 
invention. Forsyth, evidently being a very pa¬ 
triotic man, refused the offer and gave the rights 
to his government. To the memory of this Aber¬ 
deenshire minister, a plaque has been erected 
in the Tower of London. This was a joint gift 
from arms guilds, whole British regiments, and 
a host of Scotch and English sportsmen, and is 
the only memorial in honor of an individual 
ever erected within the precincts of the 800-year- 
old Tower, often called the “heart of the British 
Empire." 

An improvement in Forsyth’s invention fol¬ 
lowed immediately. An American sea captain. 
Joshua E. Shaw, of Philadelphia, evidently in 
one of his ports of call, had been brought into 
contact with the fulminate of mercury ignition 
system. He immediately set about to correct the 
worse features of the loose pill placed oti the 
nipple of the gun; and conceived the idea of 
housing the mixture in a pewter cap that could 
be placed.over the nipple. This not only pro¬ 
tected the primer from weather conditions, but 
also rendered it practically impossible to lose as 
the cap was designed to grip firmly the sides of 
the nipple. 

Shaw, however, did not reckon with American 

parent laws that refused him a patent (in 1814) 

on the grounds that his many travels had kept 

him away from home for more than 2 years. One 

had to be a bona fide resident for at least 2 years 

/ 

before a patent could be granted. 

In the long run this delay proved advanta¬ 
geous. During the period of establishing resi¬ 
dence. Shaw found that pewter, the material he 
originally planned using for his fulminate cap. 
crushed too easily. Also the crown of the cap 


had a tendency to melt when subjected to the in¬ 
tense heat generated by the rapid burning of the 
powder. A portion of molten pewter would plug 
the priming hole, and thus render the weapon 
useless until the obstruction had been removed. 
When his patent was finally approved, in I81fi, 
he had changed the material from pewter to 
copper. 

It may be .said that tlie combined intellect of 
three men from the most contrasting professions 
imaginable (ail apothecary, a minister, and a 
sea captain) prepared the way for the wholesale 
experiments in the development of weapons. 
Many of the principles involved in these new de¬ 
signs had been but useless theories to former 
inventors and armorers. 

In 1817 the government had 100 Hall rifles 
modified to take the percussion cap. Later Con¬ 
gress granted Shaw a S20.000 bonus for his in¬ 
vention. 

The Hall rifle was the first breech-loading 
arm used by American military forces. Its inven¬ 
tor, Capt. John H. Hall, United States Army, 
also originated gage application to dimension 
with tolerances that resulted in our modern 
conception of interchangeability. 

Pioneer American Gunsmiths 

Eli Whitney, inventor of the cotton gin. had 
already given the armed services a very simple 
lesson in mass production. Ifc delivered to the 
army many kegs full of triggers, hammers, bar¬ 
rels, ramrods, stocks, etc. Upon arrival before a 
group of astonished officials, he used a dozen 
common mechanics to assemble the component 
parts. Then he took the finished pieces to the 
range and personally proofed each weapon. lie 
showed, once and for all. if each part was made 
to specification, assembly could be done with 
mediocre skill, thereby doing away with the old 
theory that a gunsmith had to produce each 
weapon in its entirety. 

By making each component fit a master tem¬ 
plate, every part was capable of being inter 
changed with a similar piece. This principle was 
instantly added to the many other mechanical 
tricks in the art of gunsmithing. of which the* 
New England States were beginning to be the 
center. 
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Any individual who felt he had a high degree 
of skill in mechanics generally wound up in the 
production of firearms. Regardless of the clever¬ 
ness of his ideas on methods for sowing rice, gin¬ 
ning cotton, or planting corn, he eventually was 
forced to center on gun production as a means 
of livelihood. It was the one and only mechanical 
trade where, should a product be first quality, 
the sale was certain and profitable. 

For once, a restless civilian population was 
creating a demand for weapons far greater than 
any war had ever done. The pioneer settler could 
plant his grain in the manner of his forefathers; 
lie could gin his cotton by hand; and the luxury 
of a buggy was unthinkable. But. he demanded, 
and would pay for in cash to his last cent, the 
best that could be created in weapons. His speci¬ 
fications were simple: the arm must be reliable, 
accurate, rugged, simple in design, as light as 
practical, and with all the firepower the ingen¬ 
iousness of the inventor could build into it. 

Kvery inventor knew that., on building hon¬ 
estly a superior weapon, his name would be 
praised, his foriune made, and nothing on earth 
could change this situation except a competitor 
producing a better gun. Then he knew his pub¬ 
lic, governed by sell preservation, would leave 
him over night, since a second best gun was 
considered worse than no gun at all. 

The three-quarters of a century following the 
percussion cap patent saw more accomplished in 
development, design, and performance of weap¬ 
ons than in all previous history. 

True, repeating cannon had been used to 
good effect by our Navy in the War of 1812. A 
few of these weapons arc now to be found in 
various museums. Their ignition was of the fite- 
lo primer type, but they used the revolving 
chamber system in reverse. The axis of the cylin¬ 
der was horizontal to the gun and perpendicular 
to the center line of the bore. This allowed the 
cannoneers to load the rear of lhe cylinder while 
the forward side was in position for firing. 

It was not until 182!) that such a weapon was 
patented. To Samuel L. Fairies of Middletown, 
Ohio, goes the honor of receiving the first “ma¬ 
chine gun” patent issued by the United States 
Patent Office. This grant seems to imply that the 
name “machine gun” was to be assigned to any 
mechanically operated weapon of rifle caliber 


and above—regardless of whether the energy 
necessary for sustained fire is derived manually 

J * 

or from some other power source. 

Because of the slowness of muzzle loading, 
there was no incentive to use improved methods 
of ignition. Even up to the Civil War, it was 
standard practice to set off artillery by flaming 
brand, linstock, slow match, red hot iron, or 
other lire-Lo-powder methods. 

It is particularly interesting that the third 
machine gun patent issued in the United States 
was for a type that has been patented with regu¬ 
larity for over a hundred years. Innumerable 
hours of labor and millions of dollars have gone 
into its development. Unsuccessful tests have 
been run on this kind of weapon by the govern¬ 
ment from 1838 ro the beginning of World War 
II. It is to the machine gun field what perpetual 
motion is to the mechanical world: an idea that 
has been approached so close, but still remains 
so far—the centrifugal machine gun. 

The military class, as a whole, both here and 
abroad, was very slow to accept the percussion 
system, even in small arms. It remained for a ci¬ 
vilian, Samuel Colt, to give the multifiring idea 
the impetus needed to start an unparalleled 
wave of gun design and development in the 
United States. In 1830, at the age of Hi, on the 
brig “Corlo” bound for India, Colt conceived 
an idea for a revolving type of firearm. In watch 
ing the steering wheel of the ship, he noted that 
no matter which way the wheel was turned, each 
spoke passed directly in line with a fixed clutch 
and could he held fast at any chosen spoke, if 
desired. From this he visualized his future re¬ 
volver. 

Although the idea of a revolving firearm had 
been attempted centuries before, the importance 
of Colt s invention is that it was the first prac¬ 
tical revolving weapon employing the percussion 
cap in conjunction with the automatic revolu¬ 
tion and locking of the cylinder by the act of 
cocking the hammer. 

On 5 March 1836, Colt founded the Patent 
Fire Arms Co., of Paterson, New Jersey, with a 
capitalization of $230,000. The company estab¬ 
lished the first Colt factory in an abandoned silk 
mill. After producing several models, the ven¬ 
ture at Paterson came to an end. Colt, seeking 
better manufacturing facilities, contracted with 
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Eli Whitney (son of the cotton gin inventor), 
who was one of the largest producers of firearms 
in the United States, to manufacture some re¬ 
volvers of improved design at Whitneyville, 
Conn. 

As a result of tin's brief association, mass pro¬ 
duction combined with the assembly line was in¬ 
troduced into American weapon manufacture. 
Whitney, Sr., had contributed the first; and Colt, 
the latter. The innovations in production meth¬ 
ods were copied by other gun producers through¬ 
out New England. This gave to a limited east¬ 
ern seaboard area a manufacturing supremacy in 
firearms production that was unchallenged by 
the rest of the world for more than a century. 
Though the business association of Colt and 
Whitney was of short duration, the ideas of 
manufacturing interchangeable parts, and of 
combining the components by the assembly line 
method have remained the principal cornerstone 
of American manufacturing supremacy. 

Colt, in 1848, established his own plant at 
Hartford, Conn. Some of the finest rapid-firing 
weapons known from that day to this were pro¬ 
duced in this factory. 

The popularity of Colt’s early multifiring re¬ 


volvers assured recognition of the application of 
the percussion cap in relation to other kinds of 
weapons for military use. 

The conventional gunpowder weapons, oper¬ 
ating by various means, had reached such a 
state of development in the United States by 
1855, that John A. Reynolds of Elmira, N. Y., 
patented a device for the cooling of gun barrels. 
The wording of the patent claim admits the 
idea of a water jacket, even then, was not orig¬ 
inal. 

“This improvement is peculiarly adapted to 
and applicable to the manifold firearm of which 
I am the inventor, rendering that improvement 
more valuable and efficient by this simple means 
of cooling the barrels or tubes, necessarily heated 
by the rapid and repeated discharges through 
them from the revolving chambers . . . 

"I am aware that the application of a jacket to 
the breech of a gun, in which the gun itself forms 
a part of the jacket, is not new. . . . The ap¬ 
plication of a refrigerator construction as de¬ 
scribed. to the barrels or tubes of firearms for 
the purpose of keeping said barrels or tubes 
from undue heating is substantially in Uic man¬ 
ner set forth in the foregoing specification.” 
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hirst Models of Percussion Multifiring 
Weapons 

The first serious effort abroad to adapt percus¬ 
sion ignilion Lo a mulii-firing weapon of war was 
done by a former officer of the Belgian Army. 
Ho completed a model in 1857, which was com¬ 
posed of 50 barrels of rifle caliber, assembled 
parallel to each other in a prismic group. It had 
the appearance and weight of a cannon. Records 
show tliis unusual weapon’s rate of fire to have 
been a hundred shots a minute; its range. 2,000 
meters (U/ 4 miles), was unusually long for that 
period. 

At the same t ime, Sir James S. Lille attempted 
to build a similar weapon in London. It is now 
in the Woolwich Museum labeled as a “freak” 
device. Lille attempted to combine the revolv¬ 
ing chamber with the multibarrel system. Twelve 
barrels were arranged in two rows, fastened 
several inches apart. To the rear of the breech 
end was a revolving cylinder, chambered lor 
20 charges. Each chamber was fitted with a 
nipple and percussion cap which could be ex¬ 
ploded when a charge was manually alined with 
a barrel. The firing was carried out by turning a 
crank that manipulated a series of rods, serving 
as hammers, striking the percussion caps in turn. 
The problem of servicing and loading must have 
been appalling. It is understandable why this 
weapon was termed a freak even at a time when 
radical design was usually heralded as an im¬ 
provement.. 

In 1854 Sir Henry Bessemer patented in Eng¬ 
land a self-acting breech-loading gun that used 
steam to perform the functions of feeding, lock¬ 
ing, and firing of the piece. The weapon’s recoil 
opened the valve after the projectile had safely 
cleared the bore. This is the first time any out¬ 
side agent other than manual operation was em¬ 
ployed in an attempt to produce sustained fire. 

There is no record of the existence of even a 


working model of this unusual weapon. Bessemer 
also patented what is known as the “Bessemer 
process” for making steel. This was so successful 
and so revolutionary to the steel business that 
Bessemer lost all interest in his earlier patents. 

An earlier British steam gun, however, was 
witnessed by the Duke of Wellington. When 
asked by the proud inventor, a Mr. Perkins, what 
he thought of the idea of steam propulsion of 
missiles, the Iron Duke replied, “If would be a 
very good thing if gunpowder had not been in¬ 
vented. M 

Thomas E. Linden, also of London, filed a 
specification in May 1856 for a gas-operated pis¬ 
ton beneath the barrel of a weapon. This piston 
actuated a device that was used to fire and raise 
a hinged chamber to receive a paper cartridge. 
The weapon, however, had to be cocked manu¬ 
ally and to have a percussion cap placed on the 
nipple after each shot. The principle, neverthe¬ 
less. was a clear application of mechanical 
breech opening. 

The United States Patent Office on 8 July 
1856 issued patent number 15,815 to C. E. 
Barnes of Lowell, Mass., for a crank-operatecl 
machine cannon. This weapon had many orig¬ 
inal improvements, and was the forerunner of a 
series of crank-operated weapons. The gun’s 
locking system employed a toggle joint arrange¬ 
ment that rammed a fixed charge home. The stiff 
linen cartridge was fed from a tray located on t he 
left side of the breech end of the gun. A very 
clever method was used to place a percussion 
cap on the nipple mechanically after the weapon 
was safely locked. The cap was fired by a con¬ 
tinued forward movement of the crank action 
which tripped a sear. The hammer, similar to a 
piston, was confined in a cylinder. A part of the 
force of the explosion in the chamber came back 
through the nipple and imparled enough energy 
against the head oF the hammer to compress the 
firing pin spring allowing a sear lo engage this 
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Barnes Machine Gun. Patented 1956. 


part. This was a novel employment of gas pres¬ 
sure from the chamber for the purpose of cock¬ 
ing the piece. 

The rate of fire depended solely upon the 
speed with which the crank could be turned. 
This weapon was far ahead of its time, and its 
development would have placed a reliable ma¬ 
chine gun in the armed forces several years prior 
to the Civil War. 

The design of the flintlock system limited its 
application in weapon construction, but the per¬ 
cussion method of firing seemed to invite atten¬ 
tion to ils unlimited application. The ignition, 
now a small separate unit, could he used in 
many reliable ways, some of which were more 
ingenious than others. 

Development of Cartridges 

As mechanical improvements continued, the 
idea of incorporating the detonating cap as an 
integral part of the fixed charge was inevitable. 
This 20-year period (1856-76) saw more varied 
and distinct tvpcs of breech-loading arms devel¬ 


oped than any other equal period in the history 
of arms. Many of these required their own pe¬ 
culiar type of cartridge. 

Christian Sharps' self-consuming cartridge 
made of linen was introduced in 1852. It was 
made at his Fairmount, Pennsylvania, gun fac¬ 
tory. Tliis was a definite improvement over the 
fragile paper-filled envelopes previously used. 
The linen could he held in shape and would 
stand more abuse than the paper cartridge. That 
cartridges, in one form or another, were begin¬ 
ning to he used throughout the service is veri¬ 
fied by a record showing the purchase of 393,304 
paper cartridges by the United States Army in 
1851. 

Col. Samuel Coh collaborated with the Ely 
brothers ol England in making further improve¬ 
ments on his patented self-consuming cartridge. 
This cartridge was made of a stiller and move 
durable paper, and could be held to close manu¬ 
facturing tolerances. The paper cartridge case 
was impregnated with a mixture of potassium 
nitrate. The explosion of the powder charge 
completely consumed the cartridge case. The 
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percussion cap had sufficient force to rupture the 
paper and drive fire through to the powder 
charge. 

Sinitli and Wesson of Springfield, Mass., in 
1857 manufactured the first really successful 
rim-fire version of a metallic cartridge, self-con¬ 
tained and reasonably waterproof. This ammu¬ 
nition, with added improvements, to the present 
day is still produced by various American com¬ 
panies. 

On 22 January 1856, the unusual method of 
housing both detonator and propelling charge 
in the base of a bullet was introduced and pat¬ 
ented. The Winchester Arms Co. made a repeat¬ 
ing weapon called the “Volcanic” using this odd 
principle. As the propelling ingredients were all 
contained in the bullet itself, there was naturally 
no problem of case ejection. This radical design 
was to compete with the impregnated self-con¬ 
suming paper cartridge cases. 

The volcanic bullet had a small charge of 
finely granulated powder, and a larger portion 
of fulminate of mercury mixture housed in a 
thin metal cup, all of which was protected from 
the elements by a thin cork insert. When the ball 
was fed into the arm, a spring-loaded firing pin 
was cammed forward and forced through the 
cork until it was brought to bear on the primer 
cup. A smart blow from the hammer ignited the 
detonating mixture, forcing the flame through 
the openings provided, and exploded the pow¬ 
der in the upper conical cavity of the bullet. 

During the middle of the nineteenth century, 
the introduction of various methods of produc¬ 
ing cartridge cases, the development of the con¬ 
ical bullet, ancl the idea of integrating the deto¬ 
nating cap in the cartridge were undoubtedly 
responsible for the rapid and radical designs of 
the innumerable weapons constructed to fire 
them. 

Even skin cartridge cases were used success¬ 
fully. They not only furnished a waterproof con¬ 
tainer, but also were easily made into the self- 

• 

consuming case that seemed to he a military 
“must. ' of the day. To produce this cartridge 
case, pig’s intestines were used. After cleaning 
and while still wet, they were stretched over 

M 

forms of the required cartridge dimensions. 
When dried, the powder and bullet were put in 
place. The skin case was then treated with a 


compound consisting of “eighteen parts by 
weight of nitrate of potassium, pure, and seven¬ 
teen parts of sulphuric acid—pure, after which 
it was washed to free it from the soluble salts 
and excess of acids, and then dried by blotting 
. . . in order to render it perfectly wa ter proof, 
a light coat of shellac varnish was applied.” 

It is easy to see how multifiring weapon de¬ 
velopment went hand in hand with cartridge de¬ 
sign. As each different type of cartridge was in¬ 
troduced, inventors followed closely with a 
mechanical firing system, designed to use tfie 
new idea. No matter how radical a departure any 
new cartridge may have been from the hereto 
fore accepted methods, there was a gun with an 
equally original design to shoot it. 

The greatest problem in ammunition devel¬ 
opment was finally solved by George W. Morse’s 
invention in 1858—the first true attempt at a 
metallic cartridge with a center fire primer and 
an inside anvil, li marked the most important 
step in the whole history of cartridge design. All 
other methods, experiments, and alleged im¬ 
provements were hut attempts to do what Morse 
successfully accomplished. 

But experimentation and development had 
gone too far to be stopped suddenly by the issu¬ 
ing of this patent. In fact, it was many years be¬ 
fore the idea was universally used, and the gun 
people and cartridge makers cont inued on in an 
orgy r of original development. 

As soon as a patent was filed on an obvious 
improvement, it seemed to be a challenge to the 
rest of the profession to see in how many ways 
the original idea could he circumvented. To 
compete against the expensive, hard-to-manufac- 
turc brass cartridge case, a steel tube with a per- 
cussion nipple on the end was often used. This 
could be easily loaded by shoving a self-consum¬ 
ing paper cartridge into the forward end. and 
quickly securing a copper detonating cap on the 
nipple. With this progressive step, the inventor 
had at his disposal the nucleus of a practical, re¬ 
liable weapon with increased firepower. 

Ripley Gun 

Ezra RTpley of Troy, N. Y., took advantage of 
the paper cartridge to patent a machine gun. 
Sustained volley fire was obtained by a compact 
firing assembly that allowed the gunner to fire 
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one shot, or the whole volley, hy a quirk turn of 
the handle. 

l he weapon consists of a scries of barrels, 
grouped around a common axis, that are open at 
both ends for breech loading. The barrels re¬ 
main stationary during firing. 

The breechblock made in the shape of a re¬ 
volving cylinder is loaded with the conventional 
paper cartridge from the forward end of the 
chamber. On a nipple that protrudes from the 
center rear of the chamber is placed the percus¬ 
sion cap. The cylinder is then placed on the 
breech end of the weapon—the holes in the cylin¬ 
der alining with the rear end of the barrels. 

l he breech is locked in place by securing the 
operating handle. This feature makes accidental 
firing of the weapon impossible before the 
breech is locked. With a clockwise turn of the 
handle, the firing pin is forced rearward by the 
action of a ratchct-typc cam which compresses 
the firing pin spring. Upon alincment with the 


nipple, it sears off the high point of the cam, al¬ 
lowing it to snap forward and fire the piece. 

The weapon can he prepared for firing by re¬ 
leasing a spring-loaded catch that locks the han¬ 
dle in place. The gunner then pulls the firing as¬ 
sembly rearward and removes the empty cham¬ 
bered cylinder for inserting the paper cartridges. 
By reversing the procedure, the gun is ready for 
action. The firing arrangement gives the opera¬ 
tor a choice ol tiring rates, from single shot to 
slow and rapid fire. 

As a number of preloaded cylinders were made 
available, tin* individual soldier was able to pro¬ 
duce more sustained fire than could a company 
of men using the standard muzzle loading mus¬ 
ket. The Ripley weapon also showed for the first 
time a consideration for weight saving in field 
pieces that had been previously ignored. If the 
weapon is closely studied, it will show many 
basic features that greatly influenced machine 
gun design for years to come. 
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The Ripley gun was no exception to the rule 
that success depends as much on the personality 
of the inventor as it does on careful details of de¬ 
sign. To introduce a complete innovation of 
ordnance to the conservative authorities of the 
day was, in itself, a feat requiring abilities su¬ 
perior to tfio.se necessary for actually inventing 
the weapon. 

This gun was light enough in weight to be 
very mobile, with a desirable method of loading 
rapidly from the breech end. and it had a sim¬ 
ple, foolproof way to control rates of fire. Why 
it was passed over in favor of the many crude 
types ol organ guns can only l>e answered by 
presuming that Ripley let the matter drop after 
his idea was greeted with skepticism and objec¬ 
tions to everything from overheating of barrels 
to problems of ammunition supply. 

The weapon may never have fired a shot, and 
it is doubtful if a working model was ever made. 
Yet Ezra Ripley certainly did originate many 
new and basic principles, which he coupled with 
the most progressive ideas of others, and patented 
these features in a weapon that had very definite 
possibilities. • 

Refinements in American Gunsmithing 

The Colt revolver and similar weapons en¬ 
joyed the confidence of the public as it began to 
push westward and demanded the best in weap¬ 
ons that money could buy. All the New England 
gun makers were operating at peak capacity. The 
war with Mexico had come to a conclusion, 
Texas was being settled, and gold had been dis¬ 
covered at Sutter's Mill. Colt's name was a house¬ 
hold byword, but fine weapons were also being 
produced by many others. Among them were tlie 
Wesson brothers, Oliver Winchester, F.lihu 
Remington, Henry Deringer, James Coo per, Ed¬ 
mund Savage and Christian Sharps. Their fac¬ 
tories began to attract the finest mechanical skill. 
They invited competition, feeling it presented a 
means of showing their ability, and prided Them¬ 
selves on being able to present a mechanical so¬ 
lution to any firearms problem brought to their 
attention. 

The industry was built, on strict competition 
to meet public demand. There was practically no 


encouragement from the government by military 
orders for improved weapons. 

After 36 years of civilian use had proved the 
reliability of the percussion cap. tlie army finally 
gave up the time-honored flintlock, blit seemed 
content to advance no further. Many predicted 
that even this modern step was too extreme and 
the army would rue the day it had discarded the 
flintlock. Cencral Winfield Scott is credited with 
outfitting a regiment of his own with flintlocks, 
after the adoption of the percussion system was 
approved over his strenuous objection. 

Fortunately, civilian demand made up for the 
lack of military orders for the various firearms 
improvements. The market was practically equal 
to the adult population; for each male citizen, 
physically able to do so, usually owned and often 
carried some form of firearm. 

During this period, the military ordered little 
more than the conventional small arms. For this 
reason guns like the Ripley were of little or no 
interest to firearm factories. The military would 
not consider such guns, and the civilians had no 
use for them. 

Had there been an incent ive, and a ready mar¬ 
ket. no doubt the head engineers of the big com¬ 
panies would have produced a reliable manually 
operated machine gun at this time. For in no 
other era have there been more gifted men in 
actual competition in gun production than dur¬ 
ing this period: Fordycc Beals and John Rider 
of Remington; Warner and Leavitt of Wesson 
Brothers: Tyler Henry of Winchester; Eben 
Starr: Christopher Spencer; John H. Hall; Si¬ 
mon North: Christian Sharps—to name all the 
outstanding gunsmiths would easily fill a dircc 
lory. Any of these, no doubt, could have pro¬ 
duced some mechanical means of sustained fire, 
ns advanced as the many reliable hand and shoul¬ 
der weapons they perfected. 

There were many experiments, conducted by 
individuals, that resulted in reliable repeating 
shoulder weapons. The most successful variation 
was that of combining a shoulder stock with the 
cumbersome revolver. Thus six shots could be 
fired with great rapidity, and with remarkable 
accuracy. To increase the range, the revolvers 
were made with abnormally long barrels, and 
deeper recessed chambers. The increased powder 
charge caused the large caliber bullet to jump 
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the lands and resulted in an unstable trajectory 
and damage to the rifling of the barrel. 

To overcome this, the Colt Co. resorted to 
“progressive” rifling, whereby the lands and 
grooves gained in twist as they progressed 
through the barrel. 

This system of rifling became quite popular— 
especially with large bore weapons designed for 
high velocities. Progressive rifling, with lands 
and grooves machined to a parabolic curve, was 
the only way to overcome the error of having a 
soft lead bullet propelled by an abnormally large 
powder charge. The experiments, if of no other 
value, proved the need lor a metal jacket bullet; 
as the various methods of rifling used were but 
an expensive mechanical attempt to obtain re¬ 
sults that could he gotten with a properly bal¬ 
anced metal-covered projectile. 

Of all the designs suggested along this line, 
perhaps the most unusual was that patented by 
A. Schneider. He proposed to give the lands a 
progressive clockwise twist half the length of the 
bore. At this point the rifling abruptly became 
counterclockwise. I bis latter twist would con¬ 
tinue increasing to the muzzle end. Just how this 
sudden reverse torque on the bullet, when it was 
halfway through the bore, was expected to stabi¬ 
lize the projectile better in flight or increase 
range and muzzle velocity must ever remain a 
mystery. It is an example of the extremes re¬ 
sorted to by inventors, when a new idea became 
popular. The gain twist adequately served its 
purpose, and gradually disappeared when the 
problem of bullet design became more lully un¬ 
derstood. 

Industrial By-Products of the Gun Trade 

The United States was going through an in¬ 
dustrial revolution. Lack of transportation and 
British repressive legislation had thwarted the 
national aptitude for inventions in the colonial 
period. Now, for the first time. Yankee ingenu¬ 
ity was beginning to make itself felt. In the isola¬ 
tion of the farms during the long winters, many 
clever devices were conceived. Since weapon de¬ 
velopment was a great problem of the day, it 
naturally received a large share of attention, and 
an amazing number of new methods of approach 
were devised to solve current difficulties. But re¬ 


gardless of how obvious an improvement might 
be, it was worthless unless put into production. 
As the earliest gun producing plants were in 
Connecticut, and the Government's manufactur¬ 
ing arsenal was close by in Massachusetts, gun in¬ 
ventors trekked toward this area. If an idea were 
accepted by the public, its originator stayed on to 
practice his professional skill in production or 
in further improvements. 

In order to protect himself from his enemy, 
man has been forced from prehistoric time to tlie 
present to produce more effective weapons. 
While his sole idea might be to create and pro¬ 
duce a superior weapon, sometimes the means 
devised to accomplish this could be used even 
more successfully in the production of other 
things that had no relation to guns. For instance, 
the conception and perfection of machine tools 
first came into being in this area as an attempt 
to speed up and to economize on weapon pro¬ 
duction. The methods spread rapidly to other 
fields. 

In the history of weapon progress, the advent 
of the machine age rivals the discovery of gun¬ 
powder. Power tools accomplished the impos¬ 
sible with the guns of the day. and opened 
means for the progressive inventor to write an 
unequaled chapter of development. 

'Fhe influence of machine tools in modern 
life is little appreciated by the average person. 
'Fhe New York Museum of Science and Industry 
has on its wall a panel stating that the origin of 
machine tools has made possible all generated 
light, heat, and power; all modern transporta¬ 
tion by rail, water, and air; all forms of electric 
communication; and has likewise caused to be 
produced all the machinery used in agriculture, 
textiles, printing, paper making, and all the in¬ 
struments used in every science. “Everything we 
use at work, at home, at play, is either a child or 
a grandchild of a machine tool.” But the Adam 
and Eve of the machine tool, and its application 
to mass production, were the early Connecticut 
and Massachusetts gunsmiths. 

Good mechanics have been found in every na¬ 
tion, yet for some reason, most of the important 
machine tools used throughout the world orig¬ 
inated in only two places: Great Britain and 
New England. The English craftsmen, tradition¬ 
ally lovers of the hand-finished product, bene- 
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fited little from this fact. They have furnished 
no serious competition in this field since the 
1850’s when undisputed leadership shifted to 
New England. This section of the United States 
became, practically, a manufacturing arsenal. 
Its mechanics were recognized as the world’s 
best. In fact, some of their contributions to the 
power tool industry have affected the course of 
history more through industrial progress than 
their fine weapons did on the battlefield. 

Among the little-known inventions of these 
men can be found the first milling machine with 
a power feed which was devised by the original 
Eli Whitney; it was the direct predecessor of 
what is known today as the power miller. Chris 
topher M. Spencer, who was noted for his re¬ 
peating rifles, patented a great improvement on 
the drop hammer, and perfected a cam control, 
or “brain wheel,” whereby the operation of 
lathes was made automatic. This invention was 
one of the few for which the original drawing 
was so perfectly devised that it is still used to¬ 
day. Another gunsmith, Henry Stone, developed 
the turret principle for lathes. The high speed 
automatic lathe of today is a combination of the 
work of Spencer and Stone. The two men orig¬ 
inated many improvements which extend from 
farm machinery to silk winding machines, but 
their first success was in weapon design. 

Francis A. Pratt was one of tlie best designers 
of machine tools. After founding the Pratt & 
Whitney Co. for manufacturing guns, lie found 
other products so profitable that, today, few 
people know of the influence of firearms on this 
outstanding manufacturing concern. 

Asa Cook, a brother-in-law of Pratt, and a 
former Colt mechanic, was the inventor and 
manufacturer of machines to make screws and 
bolts automatically. Eli J. Manville, a former 
Pratl & Whitney engineer, established with his 
five sons at Water bury, Conn., a plant which has 
been conspicuous in the design of presses, bolt 
headers, and thread rollers for the brass industry. 

The arms plants proved training schools for 
inventors. Guns were made as long as profitable, 
but with changing times these versatile men 
began to make things entirely unrelated to fire¬ 
arms. Many became so successful in other manu¬ 
facturing ventures that today it is often hard to 
associate a large telescope company or a success¬ 


ful sewing machine plant with its original 
founder, a master craftsman, working patiently 
on the development of a new firearm. Yet the 
fact still remains that American domination of 
manufacturing “know how” came largely from 
the honest effort of gun producers just before 
the Civil War to compete with each other in 
providing the world’s finest weapons. 

It did not take long for American gun makers 
to carry the gospel of machine tool performance 
across the seven seas. As early as 1851, a Vermont 
firm showed at a London fair guns with inter¬ 
changeable components manufactured by mass 
production methods. The British government 
was so impressed that it ordered the making of 
20,000 Enfield rifles in American factories by 
this method. Three years later Great Britain or 
dered from the company that made these weap¬ 
ons 157 gun milling machines, which were the 
first automatic tools to be used in Europe. 
Among them was the eccentric lathe invented 
by Thomas Blanchard of the Springfield Ar¬ 
mory. This device allowed wooden gun stocks 
to be machine carved with great rapidity in lieu 
of the laborious hand method formerly em¬ 
ployed. The machine turned out irregular (ec¬ 
centric) forms, from patterns, with automatic 
speed and precision; and has undergone prac¬ 
tically no change in design since it was invented 
by Blanchard. Like innumerable other weapon- 
inspired tools, it contributed not only to Amer¬ 
ican domination of the armament business but 
also helped to reshape the entire structure of 
the manufacturing world. 

Colt Revolving Rifle, Model 1855 

The early civilian method of fastening a 

shoulder stuck on the heavy barrel revolvers and 

# 

making a serviceable repeating shoulder arm led 
the Golt Go. to apply the same idea to a full 
fledged rifle. Consequently the 1855 model re¬ 
volving rifle was produced. It became the first 
repeating rifle adopted by the armed service of 
the United States. This caliber .58 weapon had a 
full length rifle barrel. The cylinder was long 
enough to hold the large powder charge and 
conical bullet. The Colt method of ramming the 
charge in the cylinder by a hinged lever was em¬ 
ployed, a device which had proved popular on 
revolvers. 
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The Colt Revolving Riile. 


One of the features of ilie weapon failed to 
work properly under field conditions. The nip¬ 
ples that held the percussion cap were set in a 
recessed opening in an attempt to protect the 
cap and primer from weather conditions, which 
they did .successfully. But in field use. as the sol¬ 
dier loaded the cylinders, he plated too much 
pressure on the loading lever. This force would 
rupture the paper cartridge where it bottomed at 
the aft end ol the « ylinder, causing hx>sc powder 
to spill through the hole in the nipple. Since it 
was too dangerous to cover the nipple with a 
percussion cap while loading, the grains of pow¬ 
der would lodge in the recess connected to other 
nipples. 

During filing the heavy rifle barrel had to be 
supported by hand. This had not been necessary 
in the revolver equipped with the shoulder 
stock. Sometimes loose powder from a faulty 
cap or gas leak would cause other chambers to 
be ignited. When this happened, the soldier 
using the piece lost his hand or the portion of 
his arm that happened to be in front of the ex¬ 
ploding cylinder. 

One such accident in a regiment destroyed not 
only confidence in the weapon, but the morale 
of soldiers and officers alike. Before the Civil 
War many a regular was on the pension roll for 
having lost his hand in line of duty—the duty 
being, in most cases, nothing more than target 
practice with the new repeating rifle. 

1 hese accidents had become so common that 
some company commanders ordered the men to 
lower the loading lever and to hold it in the left 
hand. This placed the hand out of range of the 


gas leak where the cylinder chamber alined 
with the bore of the barrel. Thus, should the 
chamber explode, the shooter was safe from the 
hail of lead and steel. Other officers protected 
their men in a different manner, having the 
soldiers load just one of the chambers. By this 
simple method of converting to a single shot 
weapon, they eliminated the hazard of blowing 
up the piece. 

The total failure of the Army's first official at- 

4 

tempt to introduce a repealing shoulder weapon 
into the service gave the conservative element a 
chance to point out the inevitable disaster that 
always follows any such departure from what 
has proved successful over the years. 

Finally a hoard of officers met. After hear- 

/ 

ing all the evidence, they ordered that the 
Colt's use be discontinued and the pieces sold 
for whatever price could he obtained. The high¬ 
est bid was 42 cents a rifle. 

While the weapon's danger to personnel using 
it had undoubtedly been bad. the effect of its 
reputation on the trend toward repeating-action 
guns was almost fatal, so far as our military 
forces were concerned. For, after the discredit¬ 
able showing of the Colt revolving rifle, no offi¬ 
cer cared to stake his career on anv such con- 

4 

trivancc, especially since the Colt revolver, 
which the weapon so closely copied, had been 
such a huge success. They simply could not un¬ 
derstand why a trivial change in design could 
result in such disaster. It was accepted as prov¬ 
ing that one could not go beyond a hand gun in 
this type of weapon. 


PART II 

MANUALLY OPERATED MACHINE GUNS 



Chapter 1 

BILLINGHURST REQUA BATTERY 


The effect of the failure of the Colt revolving 
rifle was to turn development of new weapons 
entirely over to civilians. The military authori¬ 
ties refused to he interested in anything beyond 
some means of producing volley fire, similar in 
arrangement to the early organ gun. 

The civilian inventors realized they had a dif¬ 
ficult sales problem. When rliey produced a re¬ 
liable weapon, they arranged ro have its perform¬ 
ance witnessed and endorsed by public officials 
and retired officers of high rank. By this they 
hoped to prove that their weapon merited trial. 


The professional standing of the distinguished 
endorsers was used as a warranty of the product. 

The great lengths to which they all went in at¬ 
tempting to market their weapons resulted in 
many reliable records. These establish, beyond 
doubt, if one accepts the United States Patent 
Office definition, that "Machine Guns” were 
used in battle by both Union and Confederate 
forces during the Civil War. 

Perhaps the weapon most in keeping with the 
acceptable idea of producing volley fire was the 
Requa battery. This caliber .58 gun was built 





36 


THE MACHINE GUN 


late in 1861 by the Billinghurst Co. of Rochester, 
New York. It was publicly demonstrated in front 
of the Stock Exchange Building in New York 
City in the hope of interesting private capital 
in manufacturing it for army use. 

This gun had 25 barrels, mounted flat on a 
light metal platform. The sliding breech mech¬ 
anism was operated by a lever. Charging was ac¬ 
complished by means of cartridges held in spe¬ 
cial clips. These cartridges were of light steel 
with an oval base that had an opening in the 
center for ignition. They were spaced in the 25- 
round clip so as to mate with the open rear end 
of i he barrels. 

Alter the brccch was locked, each cartridge 
came to rest with its opening alined to a chan¬ 
nel filled with priming powder. All 25 barrels 
were fired simultaneously by a single nipple and 
percussion cap, which ignited the powder train, 
passing the rear hole of each cartridge. A single 
hammer, manually cocked and released by lan¬ 
yard, served as the firing mechanism. 

The Rcqua battery did not employ paper 
cartridges inserted in the steel cases. Instead, the 
cylinders were loaded by hand with loose pow¬ 
der, and a patched hall was used in the belief 
it gave the weapon greater accuracy. 

This early weapon, though crude, had a few 
unusual features that warrant mention. The clip 


loading, and the quick means of locking and up- 
locking, allowed a fair rate of fire. 

This gun became known as the “covered 
bridge*' gun. During the Civil War, practically 
every important crossing over a stream was in 
the form of a wooden bridge, with roof and side- 
walls to protect the floor and under-structurcs 
from the weather. As these covered bridges were 
usually long and narrow, one of these weapons 
in the hands of an alert crew could break up a 
quick charge by the enemy, either oil horse or 
afoot. The 25 barrels could be adjusted to the 
necessary height and width. With a crew of 3 
men, the weapon could be fired at the rate of 7 
volleys, or 175 shots per minute. The effective 
range was 1,300 yards. 

In the field, however, the Rcqua battery had 
its limitations. Dampness in the unpr >* • 
powder train would render it useless. < 
quently, it was unfit for offensive service. V 
very effective in defense of restricted fields of hiv. 

There is a record of possession by the Con 
federate forces of a gun of this design on a i 
at Charleston, South Carolina. As it was used na 
defensive purposes only, and there was no 
Jem of mobility, it was heavier than tiji 
piece type of the North. The Confr 
weapon weighed 1,382 pounds and was ol con 
siderably larger caliber than the Northern ver¬ 
sion. 



Chapter 2 

AGER "COFFEE MILL" GUN 


The nexi machine gun to be used by the 
Union forces was the Ager. better known as the 
"coffee in ill” gun. The nickname was derived 
:roni its being crank operated with a hopper 
Feed located on top so that it closely resembled 
the contemporary kitchen coffee grinder. This 
gun was the invention of Wilson Ager, an Amer¬ 


ican citizen, who for sonic unknown reason pat¬ 
ented his weapon only in Great Ilritain, al¬ 
though he did patent in this country many 
industrial devices, such as rice cleaners and corn 
planters. 

The coffee mill gun is a hand-cranked, re¬ 
volver-type weapon that can use either loose 



Acer Machine Gun, Serial No. 2. 
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powder and caliber .58 ball projectile, or an im¬ 
pregnated paper cartridge. I lie ammunition is 
loaded into steel containers which do the double 
duly of being cartridges and explosion cham¬ 
bers. The cartridge does not enter the barrel, 
but is held in alincment and cammed forward 
by a wedge lock, the chamber being rotated and 
held fast behind a stationary barrel, somewhat 
like a revolver. 

To prepare the gun for firing, a number of 
containers are loaded, either with powder and 
ball, or a paper cartridge. A percussion cap is 
placed on a nipple that is screwed into the rear 
end of the steel container. 

These loaded containers are then placed in a 
rectangular box, or hopper, so mounted on top 
of the weapon as to allow the containers to roll 
down, bv gravity, one at a time, into a recess 
formed in the rear of the gun barrel. A crank, 
turning a system of togged wheels, allows the 
charged chamber to be shoved forward forming 
a prolongation of the barrel. A wedge, rising be¬ 
hind it. locks it in place. Continued turning of 
the crank secures it firmly for the instant, and 
while so held, a hammer operating from a cam¬ 
ming arrangement falls on the cap, firing the 
piece. As the crank continues to revolve, the 


wedge relaxes its pressure. A lever device shoves 
the discharged container out of the recess, and 
a loaded container instantly drops into place. 

The Ager weapon was purposely made not to 
exceed a speed of 120 shots per minute, since it 
used only a single barrel. The heat from rapid 
firing was considered a serious drawback. Subse¬ 
quently the inventor arranged a very ingenious 
cooling device. The superabundant heat was rap¬ 
idly carried away by a stream of air driven 
through the barrel and around a jacket sur¬ 
rounding ir. The air was forced through the 
barrel by the action of a turbine type ol Ian 
connected to, and operated by, the same turning 
of the crank that also charged, fired, and ejected 
the empty containers. This affair also helped 
blow away any unconsumed particles of paper 
cartridge that were in the vicinity ol the (ham 
bets or bore of the weapon. 

Besides this artificial cooling, it also had man 
construction features that were either new or 
improved, such as a quickly detachable barrel. 
Two spares were carried as a further means of 
overcoming the heating problem. Speedy eleva¬ 
tion and traversing was effected by a ball and 
socket joint mounting, which could be locked 
at any desired position. The barrel was rifled, 



Ager Machine Gun, Cai. .58, without Carriage. 
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and the maximum effective range, using the cali¬ 
ber .58 Minie-type bullet and a 750-grain pow¬ 
der charge, was 1,000 yards. 

The gun was mounted on a light, two-whccled 
carriage, with ammunition boxes at either end 
of the axle, very similar to that used bv the 
mountain guns of the period. It also came 
equipped with a “manlet” to protect the opera¬ 
tor from the fire of small arms. 

The Ager gun was a very advanced weapon 
for the Civil War era. But there was no military 
demand for a machine gun. Contemporary au¬ 
thorities condemned it as requiring too much 
ammunition ever to be practical. Also, from the 
fact that it had only one barrel, they reasoned 
it could never reach sustained fire to the extent 
of being considered as an effective arm. Quite a 
few guns were bought, but they were relegated 
to covered bridge duty with the Rcqua battery, 
there being only a few isolated instances where 
they were actually used in battle. 

The fact that an adequate machine gun mech¬ 
anism capable of sustained fire existed during 
the Civil War period can best be verified by a 
report; by a British officer. Major Fosbcry, who 
witnessed a demonstration of the Ager weapon. 
In his opinion, any weapon consuming such 
quantities of ammunition was prohibitive from 
the standpoint of cost and supply. He scoffed at 
the idea of a single barrel being able to stand 
the unheard-of feat of discharging from 100 to 
120 bullets a minute. 

Major Fosbcry. an inventor in his own right, 
felt he had expressed adequately the consensus 
of all military reasoning when he appended tlie 
following to his report: "The only thing forgot¬ 
ten seems to be that, when firing at the rate of 
100 discharges a minute, the flame of 7.500 
grains of exploded powder and nearly 7 pounds 
of lead would pass through a single barrel in 
that time. The effect during the trial proved 
that the barrel first grew red and nearly white 
hot., and large drops of fused metal poured from 
the muy/le. and the firing had to be discontinued 
from fear of worse consequences.” 

Further proof of the existence of a serviceable 
machine gun during the Civil War is unneces¬ 
sary. It would be considered a severe test even 
now to fire a weapon either continuously or in 
short bursts of sufficient duration to heat the 


barrel until molten metal ran from the muzzle 
end. 

As early as 18(51, the Ager gun was being con¬ 
sidered for service. 'The gun’s reliability, during 
test, had been proved, and the armed forces were 
at last interested, hut the official records show 
that no one would request unreservedly its pur¬ 
chase. 

President Lincoln, himself, made a direct in¬ 
quiry about the feelers that were being put out 
by the Army concerning the possible use of the 
cofree mill guns, and asked whether the Army 
actually wanted them or not. 

The following exchange of correspondence 
and memoranda among the President, a repre¬ 
sentative of the makers of the gun, and General 
McClellan illustrates clearly the reluctance of 
the armed service to demand boldly something 
new—even if the time was desperate and the 
weapon in question had been proved to be re¬ 
liable enough for consideration. 

“Executive Mansion 
Washington, December 12, 1861 
“My Dear Sir: 

"I do not intend to order any more of the 
‘coffee mill’ guns unless upon General McClel¬ 
lan’s distinctly indicating in writing that he 
wishes it done, in which case I will very cheer¬ 
fully do it. This is very plain: He knows whether 
the guns will he serviceable; I do not. It avails 
nothing for him to intimate that he has no ob¬ 
jection to my purchasing them. 

"Yours truly, 

“A. Lincoln. 

"J. D. Mills, Esq.” 


“Willard's Hotel 
Washington, December 12 . 1861 

“Dear Sir: 

“The President is under the impression, after 
seeing the copies of your application to the Sec¬ 
retary of War for fifty guns, and the reply of 
Colonel Scott, Assistant Secretary, that, as it does 
not expressly say so, perhaps you do not want 
them, and that, if you say you want them, in 
writing, he is ready to order them. He has ad¬ 
dressed me a note, of which the foregoing is a 
copy, for the sake of ascertaining from you in 




40 


THE MACHINE GUN 


writing the simple fact that you want the guns. 
Your early reply will give him the desired infor¬ 
mation, and much oblige. 

“Your obedient servant, 

“J. D. Mills 

“Maj. Gen. George B. McClellan, 
Commander In Chief, United States Army” 


“I would recommend that fifty of the ‘coffee- 
mill’ guns be purchased, at twenty per cent ad¬ 
vance on cost price, which cost may be ascer¬ 
tained by competent Ordnance Officers. I think 
$1,200 entirely too high. 

“George B. McClellan 
Major General, Commanding ” 


“December 19, IS61 

"Let the fifty guns be ordered on the terms 
above recommended by General McClellan, and 
not otherwise. 

“A. Lincoln.” 


"July IS62 

“If the fifty guns have been made or tendered 
according to the above recommendation of Gen¬ 
eral McClellan and conditional order of myselt. 
let them be received and paid for. 

“A. Lincoln.” 

The extreme caution evinced in these letters 
was due no doubt to the dismal failure of the 
1855 model Colt revolving rifle. 



Chapter 3 

CLAXTON FIRING MECHANISM 


Of the other firing mechanisms that appeared 
soon after the stimulus of war, the most notable 
was the C lax ton. This weapon consisted of two 
rifle barrels placed side by side on a framework 
in such a manner that the pair of the barrels 
were always in alinement with the two sliding 
breech mechanisms. This temporarily formed a 
double-barrel breech-loading rifle that operated 
by the manipulation of a pump handle located 
between the two breech actions. 

The handle was worked by one man, while 
another fed the cartridges by hand into a short 
magazine feeder. Rapidity of fire was governed 
by the physical ability of the soldier to work the 
handle to and fro. 

The gun could be mounted on a carriage 
somewhat like the Ager, and with the same kind 
of shield arrangement to protect the operator. 
This device was of ingenious construction in 
that it gave full protection to the gunner and 
still allowed freedom of action in operating and 
servicing the weapon. 

The various officers and military representa¬ 


tives who attended the tests and demonstrations, 
conducted by the producers of the Claxton 
weapon, were not impressed by its performance. 
According to the general opinion, it was of too 
frail a construction. The manual feeding was 
far from positive and had a tendency towards 
an erratic rate of fire. The whole procedure was 
slowed until SO rounds a minute was considered 
maximum. 

The weapon was invented by F. S. Claxton, 
son of Alexander Claxton, a well-known Ameri¬ 
can naval officer. After the weapon failed to re¬ 
ceive the interest expected, young Claxton took 
his invention to France and introduced it to the 
French service. The same weakness in construc¬ 
tion was noted in France. It was later taken to 
England and manufactured by the Guthrie & 
Lee Explosive Arms Co., and is sometimes er¬ 
roneously known as the Guthrie and Lee. Rec¬ 
ords of its actual use are very limited. However, 
its mechanism was revised by a Scandinavian en¬ 
gineer and after much refinement was popular¬ 
ized two decades later as an original European 
design. 



Claxton Machine Gun. Cal. .69. 
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Chapter 4 

MACHINE GUNS USED BY THE CONFEDERACY 


Williams Machine Gun 

To Oapt. I). R. Williams, C. S. A., of Coving¬ 
ton, Ky., goes the distinction of inventing the 
first machine gun to be used successfully in 
battle. This weapon, a 1 -pounder, with a bore 
of 1.57 inches and a barrel 4 feet in length, was 
mounted on a mountain-howit/er-sivle limber 

J 

and drawn between shafts by a horse. It was 
adopted by the Bureau of Ordnance, C. S. A., at 
the very beginning of the Civil War, and looked 
upon as a secret weapon. 

The firing mechanism was operated by a hand 
crank located on the right side. When rotated 
clockwise, an eccentric actuated by the crank 
alternately retracted and pushed forward the 
breech lock, which was so arranged that the 
striker was released simultaneously with the 

4 

locking ol the piece. The weapon used a self- 
consuming paper cartridge. The latter was 
dropped by hand into position to be led by the 
reciprocating breech lock into its loading recess. 

The mechanism was so arranged that, when the 
cartridge was fired, the shock of the explosion 


was taken bv the shaft on which the breech lock 

4 

moves by the partial revolution of an eccentric. 
This transferred the force of the discharge from 
the breech lock to the shaft. 

The rate of fire was 65 shots pet minute and 
by actual test in battle the mechanism proved 
very reliable. The only trouble encountered was 
that after prolonged firing the breech would ex¬ 
pand from the heat. A resulting failure to lock 
securely would take place until the barrel had 
cooled enough to permit the boh to go fully into 
battery. A report was made on this type of mal¬ 
function by Capt. T. M. Freeman. C. S. A.. Hous¬ 
ton, Tex., ol Gilmer’s Brigade. This officer com¬ 
manded a battery of six of these weapons. 

The extreme range of the Williams gun was 
set at 2.000 yards and, when several were operat¬ 
ing at one time, unheard of fire power for this 
era was attained. The most effective official use 
was its initial test in battle when on 3 May 1862, 
at the battle of the Seven Pines. Va.. under the 
direction ol the inventor, a battery ol the weap¬ 
ons opened fire on the Union forces with telling 
effect. This battery was attached to Pickett’s 



Williams Smooth Bore Machine Gun, Cal. 1.56. 
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Brigade. Later, when some Union officers were 
captured by the same Confederate forces, their 
first, inquiry was concerning the strange rapid- 
firing guns used on them at Seven Pines. It 
clearly made a great impression on the Northern 
troops. 

The.se weapons were used by the Confederacy 
all through the Civil War with a great deal of 
success, as attested by the written reports of vari¬ 
ous officers and men of the Union army that met 
this innovation in warfare. One of the most 
graphic descriptions was given by Capt. T. T. 
Allen of the Seventh Ohio Cavalry, who in his 
writings expressed amazement at the rapidity of 
(ire and devastation wrought by the guns in the 
Battle of Blue Springs, in cast Tennessee, 10 
October 1863. 

Two batteries of six guns each were con¬ 
structed at Lynchburg, Va.. and four batteries 
at Richmond, Va., by the Tredegor Iron W orks, 
and one battery at Mobile, Ala. Gen. Simon 
Bolivar Buckner, C. S. A., placed those made at 


Mobile into the artillery branch of the armv tin- 

4 4 

der his command. One of these guns, with all 
accessories, was captured by the Union army at 
Damille. Va., in April 186.5 and sent to the West 
Point Museum as a trophy of war. I lie unique 
gas check on this weapon was later adapied to 
the first breec h-loading field piece adopted by 
the United States Army. 

Vandenberg Volley Gun 

I he Vandenberg volley gun, manufactured in 
England, was a weapon ol questionable value. It 
was the invention of an American, Gen. (). Van- 
denberg, who tried to market his weapon in 
Britain, lie delivered a lecture on S) May 1862, 
which was published in the Journal of the Iloyal 
United Sendee Institution (British). In his ad¬ 
dress he discussed his 'new system of artillery, 
lor projecting a group or cluster of shot.” 

I he Vandenberg gun closely resembled an 
earlier Belgian weapon. However, when made 



Vandenberg Volley Gun, Cal. .50. 85-Barrel Model Used by the Confederates. 
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in caliber .15 using a 530-grain lead bullet, many 
authorities of that day considered it superior to 
the continental model. Depending on the size 
of the projectile for which it was designed, the 
gun had from 85 to 151 barrels. The breech was 
removable, and was positioned fore and aft by 
a screw; it was guided into place by a key-way. 
which, when fitted, brought the holes in the 
breech end in alinement with those in the sta¬ 
tionary barrels. 

In order to overcome the escape of gas and 
smoke at the point where the breech end joined 
the barrels, the forward end of each chamber 
was c^ou liter bored, and a short copper sleeve, 
cone-shaped, was placed ahead ol the bullet. 
Upon forcing the breech in place by the screw 
leverage, the copper piece was crushed into po¬ 
sition to form a gas-tight seal or gasket. 

The method of ignition was unique in that 
the center charge was fired by percussion and 
ignited the whole volley simultancouslv. I low- 
ever, by plugging oil the vents, or ignition gal¬ 


leries. in advance, the discharge of the piece 
could be regulated to fire by sections of one 
sixth, one-third, or one-half of the group. The 
other sections remained charged, ready to lie 
fired by inserting a new percussion cap, and 
opening the formerly plugged orifices. 

(ieneral Vandenberg also made a loading ma 
chine for facilitating the charging of the many 
chambers in the breech. The device, when 
placed on dowels, was in proper position over 
the holes in the chambers. By manipulating a 
lever, measured charges of powder were dropped 

simultaneously into every chamber. This mech- 

/ / 

anism could be removed quickly, to lie replaced 
by another containing lead balls. When properly 
positioned, the latter dropped the bullets into 
place. A ramming device was then put on. and 
all charges were compressed at once by the ac¬ 
tion of a lever on the loading plungers. 

It can readily be seen how by three operations 
all chambers could be loaded in a relatively short 
time. An elongated lead ball was used that was 



Vandenberg Volley Gun. A Leading Tool Was Supplied with the Weapon that Loaded all Chambers Simultaneously. 
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.01(3 inch larger than bore size. The resulting 
pressure, as it started to engage the rifling, was 
sufficient to compress the soft lead enough loseal 
off any gas leakage that might otherwise have re¬ 
sulted. 

A test of this weapon in a 91-barrel version 
showed that it could place nine-tenths of the 
volley in a target f> feet square at 100 yards. The 
British showed an interest in its shipboard use 
against enemy personnel but, because of its ter¬ 
rific weight, it had little future as a land weapon. 

General Vandenberg, at the outbreak of the 
Civil War, made many attempts to sell the arm 
to the United States Government. He even went 
so far as to offer to ship the gun from England 
for experimentation, free of charge. 

When no interest was shown, he wrote a letter 
on 18 February 1804 to Brig. Gen. George D. 
Ramsey, Chief of Army Ordnance. In it he stated 
that he would either send or bring three of his 
guns to this country, and present them to the 
President, or the Secretary of War, as an 'offer¬ 
ing to our country and government.” 

The three guns were later shipped. Upon ar¬ 
rival they were tested with little delay by Cap¬ 
tain Benton, United States Army Ordnance. 
After a very comprehensive test, he reported 
that they were not acceptable for Government 
service. Many improvements would have to be 


made before they could even be considered for 
further testing. 

Captain Benton, being a very thorough man. 
decided, after testing the weapon, to dean it, 
keeping account of the time required to do so. 
He found it took 9 hours for one man to clean 
the bore and chambers of the weapon ade¬ 
quately. 1'his maintenance problem, alone, made 
its usefulness doubtful in the field. 

At this stage, General Vandenberg, perturbed 
over what he termed a “purely negative atti¬ 
tude” with regard to his artillery, requested that 
the Government either put the guns in order and 
further test them, or make payment in full. The 
Government, after much correspondence, put 
the weapons in the same condition as received 
and returned them to him. 

The use of several of the guns in the South 
demonstrates that the Confederate forces did not 
concur in Captain Benton's views on the sub¬ 
ject. However, on these Southern weapons the 
name of the British firm, Robinson and Cottam. 
is stamped. Undoubtedly, General Vandenberg 
was “too patriotic” to allow them to be sold to 
the South marked with his name. 

There is a record of one being used in the de¬ 
fense of Petersburg, Va. Another was purchased 
by Gov. Zebulon B. Vance of North Carolina, 
and called by his skeptical constituents "Vance’s 
folly.” Later this weapon was captured by a 



Confederate Revolving Cannon. 
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Union < avail y unit under Maj. Gen. George 
Stoneman at Salisbury. N. C., in April 1S(>5. 

Confederate Cannon 

I lie Conledcracy aI m» developed a 2-inch bore 
5-shot machine gun during the war. Ii was used 
in the siege of Petersburg. Va.. and was later 
captured on 27 April 1805, at Danville, Va., by 
Union troops and sent to the Ordnance Labora¬ 
tory, United States Military Academy, West 
Point, N. Y. 

I he weapon uses the principle of tlu service 
revolver whereby rotation ol the cylinder in¬ 
dexes a loaded chamber with the breech end of 
the barrel. It is held in alinemctu by a spring- 
loaded dog slipping into a recess in the cylinder. 
To cut gas leakage to a minimum, a screw ar¬ 
rangement at thereat jacks the cylinder lot ward 
after positioning until a tight joint is effected 
between the hour of the chamber in the cylinder 

9 

and the breveh end of the barrel. 

The chambers are ignited by use of a percus¬ 
sion cap on a nipple. The cap is struck by a huge 
spring-actuated striker built into the flat strip 


that supports the chambers at their aft end. T! 
cylinder is moved one-hlth ol a revolution an; 
lined up lor firing b\ the moving of a lever iron 
left to right. The lever is attached to a ran lie 
arrangement, the distance moved being regu 
latcd by its mounting in the frame in such i 
manner as to control the revolving ol the* cvlir. 
det*. The lever, when brought to the left as fa: 
as possible and swung to the right as much as tit: 
frame will permit, turns the cylinder one-fifth 
ot a revolution and indexes the loaded chamber. 

While its use at this time showed the serious 
effort of the Confederacy to develop a weapon 
capable of sustained lire-, this bit of experimenta 1 
lion added nothing but a bit of colorful history. 
All the princ iples involved were as old as the 
use of gunpowder in warfare. 

Gorgas Machine Gun 

Another machine gun. under construction by 
the Southern forces, was the invention of tlicit 
Chief of Ordnance. Maj. Gen. Josiah Gorgas, 
C. S. A.. (1818-83). It was a single barrel, cast- 
iron. smooth-bore affair, caliber 1.25 inches. 



Gorgas Machine Gun. Cel. 1.25. 
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The barrel is fastened by an eye and wedge 
ikey to a heavy cast iron horizontal plate. This 
‘plate extends under part, of the barrel, is circular 
'in rear of the barrel and lias an extension to the 
rear; the rear part contains gearing which is op¬ 
erated by a hand lever. This gearing rotates a 
horizontal ring contained in the circular portion 
of the horizontal plate. There are 18 copper 
lined muzzle loading chambers on the outside 
circumference of the ring, and 18 corresponding 
percussion cap mpplcs on the inner circumfer¬ 
ence. Under these nipples and on the ring are 
the same number of cams; these cams act suc¬ 
cessively on a lever which withdraws a hammer 
and compresses a firing spring when the ring is 
rotated from left to right. The hammer is re¬ 
leased as it reaches the end of the cam. The trun¬ 
nion piece is pivoted underneath the front of 
the horizontal plate. A lever and loading piston, 
on the t ight of the barrel and attached to the 


horizontal plate, rains home the charges in suc¬ 
cession as the ring is rotated and the chambers 
are seated behind the barrel. The gun is mounted 
on a pivot that allows it to he moved in azimuth. 

General Gorgas was born in Dauphin County, 
Fa., was a West Point graduate, class of 1841, 
and an outstanding artilleryman during the 
Mexican War; he resigned his commission in 
1861 and was made Chief of Ordnance of the 
Confederacy. His own version of a machine gun 
was not perfected in time to be tested in battle. 
However, his tactical use of the light and mobile 
smooth bore cannon, using canister or grapeshot, 
somewhat in the form of an oversized shotgun, 
was employed with deadly effect against person¬ 
nel. It showed the lethal results of concentrated 
fire and the need for controlling dispersion. 
This, no doubt, made foreign observers take an 
interest in any weapon that might come in this 
category. 


Chapter 5 
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The Model 1862 Gun 

The North was deprived of a great ordnance 
officer when Major General Gorgas joined the 
Confederacy, but this loss was more than offset 
when Richard Jordan Gatling moved to the 
North in 1844, hoping to manufacture and 
market several of his mechanical inventions. 

Gatling was born in Hertford County, N. C., 
on 12 September 1818. His parents were Mary 
Barnes and Jordan Gatling, both descended 
from English colonists in North Carolina. His 
father, while still a young man, had invented a 
machine lor planting cotton and another for 
thinning the plants to a stand. Richard Jordan 
Gatling assisted in the construction of these me¬ 
dian ical aids and, in his own name, patented a 
rice planter. The younger Gatling, believing 
that the prospects of a northern market were 
more profitable, adapted his rice planter to other 
grain, and moved to various cities in Missouri, 
Ohio, and Indiana. 

In 1847-48, lie studied medicine at Laporte, 
Ind. The following year he entered Ohio Medi¬ 
cal College from which he received a degree. 
While lie was ever afterwards known as Dr. Gat¬ 
ling, there is no record of his ever practicing 

medicine. It is claimed that lie studied only to 

* 

protect his family from the ravages of the small¬ 
pox epidemics which were regularly sweeping 
the country. 

Purportedly at a suggestion by Col. R. A. 
Maxwell that a special objectives weapon was 
needed, Gatling drew up plans for a machine 
gun. Conceived in 1801 and patented in 1862, it 
was designed to defend buildings, causeways, and 
bridges. The firsL model was only a crude fore¬ 
runner of the gun he soon perfected, the proto¬ 
type of one of the most remarkable firing mech¬ 
anisms of all ordnance history—the Gatlinq: gun. 

The weapon was the logical outgrowth of the 
trends portrayed in the Ager and Ripley guns. 


Gatling combined the best principles of both 
and overcame their most objectionable features. 
His successful results caused him to be credited 
generally with being the father of the rftachine 
gun. 

The 1802 Gatling guns, types I and II, were 
fundamentally the Ager principle, improved by 
the multibarrel arrangement of the Ripley gun. 
In these models the engineering difficulties had 
not been completely overcome. However, his 
first gun laid the basic design groundwork. It 
was crank-operated with six revolving barrels, 
having a bolt for each barrel. Cocking and firing 
were performed by cam action and the weapon 
was gear driven. By taking advantage of the ma¬ 
chine tool progress, he was the first to have used 
successfully a method of camming to insure posi¬ 
tive action and certainty of fire. 

'Phis model had many of the bad features of 
its forerunner, the Ager. It used paper cartridges 
and steel chargers that acted as firing chambers. 
The chargers were primed with percussion caps 
on nipples and the holts acted as strikers to fire 
the caps. The chargers were supported during 
combustion by a cylindrical piece that housed 
the striker. A hopper gravity feed similar to that 
of the Ager was also used. 

As early as 1802 enough progress had been 
made on the weapon that a model, actually in 
working order, was exhibited before thousands 
of people in Indianapolis. One of the most in¬ 
terested spectators was the Hon. O. P. Morton, 
Governor ol Indiana. T his gentleman wrote to 
P. H. Watson, then Assistant Secretary of War, 
advising him of the weapon's unusual perform¬ 
ance. lie suggested that Dr. Gatling’s gun be 
permitted officially to prove its worth. 

With this encouragement, Gatling continued 
to perfect his prototype until he deemed it re¬ 
liable enough to pass any government test. 
Financial backers were sought in order to pro¬ 
duce the weapon in sufficient quantities should 
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A Section View Showing the Action of Gatling's First Model Gun. 


the armed services become interested. With all 
the capital he could muster. Gatling went to 
Cincinnati. Ohio. There Miles Greenwood & 
Co. contracted 10 make six weapons in accord¬ 
ance with his patent of 4 November 18(52. 

Unfortunately for Gatling, this factory, to¬ 
gether with the weapons then near completion, 
blueprints and patterns, was destroyed by fire. 
The inventor was subjected to a heavy loss, both 
in money and in irreplaceable pilot models used 
in constructing these first weapons. 

But he was not easily discouraged. After a 
very short interval he was again in business, 
now backed by McW hinny. Rindge & Go., also 
of Cincinnati. 'This lime 12 guns of the 1862 
model were manufactured. 

Constantly seeking perfection. Gatling made 
several basic c onstruction changes soon after the 
guns left the factory. For instance, the prototype 
and the* November 1862 weapons employed a 
steel container with a percussion cap on the end 
and paper cartridges for the charge. Soon after 
the guns wen* completed by McW hinny, Rindge 
&Co.. Gatling decided to use copper in place of 
paper in the cartridge cases. These metal cart¬ 
ridges were rim fire, which necessitated the plac¬ 
ing of two projections on the bolt head to strike 
the rim-fire primer. The striker served both as 
firing pin and as a hammer while eliminating 
the use of the percussion cap on a nipple. In 
view ol these modifications the gun can he clas¬ 
sified correctly as type II of the 1862 model. 

Results were so successful that, while the in¬ 


ventor retained the steel chambers on this 
model, he always used metal cartridges ihere¬ 
after. 

The copper-cased rim-fire ammunition was a 
definite step forward. It made the 1862 model 
Gatling easier to load and more certain to fire. 
However, it did not overcome the one difficulty 
that plagues all revolver-type firearms: the ex¬ 
cessive gas leakage that takes place between the 
forward end of the cylinder and the breech end 
of the barrel. 

(.ailing tried to solve this in both of his 1862 
types l>y using a fixed steel cam, so placed as to 
wedge the chargers tightly against the barrel at 
the moment of firing. This arrangement was not 
too efficient. It made the crank hard lo turn and 
caused excessive wear on the parts involved. To 
some extent this galling action could he com¬ 
pensated for by an adjusting screw that con¬ 
trolled the lore and aft position of the cartridge 
container. 

Both types of the 1862 model were made with 
six barrels and in rifle caliber .58 only. One of 
the oddest things about the design of ilie guns 
was a tapered bore, which was used to overcome 
mismatch of the barrels with the steel chargers 
in the cylindrical carrier. However, this proved 
very unsatisfactory. Recovered projectiles often 
showed no engraving marks of the rifling and 
generally struck the target sideways. An attempt 
was made to remedy this by increasing the taper 
and reducing the bore at the muz/le. 
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Tests and Demonstrations 

Dr. Galling and Mr. Rindgc, one of his part¬ 
ners. demonstrated the gun themselves. They 
made no attempt to conceal the characteristics or 
construction of the weapon, but published fully 
illustrated accounts of its design and perform¬ 
ance. These eventually found their way 10 .ill 
parts of the world, and aroused foreign inquiry. 
Nevertheless, our military authorities did nor 
consider the invention especially desirable. 

On one of his numerous trips to Washington 
to interest the Army. Gatling called on Brig. 
Gen. J. W. Ripley, Chief of Ordnance, and asked 
that the weapon be given tests with a view of 
adopting it. General Ripley refused point blank 
to lake the gun under consideration; no doubt 
he was influenced by confidential reports on the 
inventor's southern sympathies as much as by 
any other factor. 

A few days later, one of Gatling's representa¬ 
tives met Gen. Benjamin F. Butler in Baltimore, 
and asked permission to demonstrate the 
weapon. At the same time he neglected to men¬ 
tion General Ripley s refusal to become inter¬ 
ested. Butler was enthusiastic over the resulting 
exhibition, lie immediately purchased 12 guns, 
paying 312,000 for the weapons, on carriages, 
complete with 12,000 rounds of ammunition, 
and personally directed their use in battle dur¬ 
ing the siege of Petersburg, Va. 

Gatling was not the kind to hide his light 
under a bushel. Ever the opportunist, he had 
written to Maj. R. Maldon of the French Royal 
Artillery as early as 20 October 18(i3, suggest¬ 
ing the devastating possibilities of his gun in 
warfare, and enclosing a full and accurate de¬ 
scription of the weapon. He pro posed that 
should the major think it ethical, this might he 
the appropriate time to show the description 
and drawings to the Emperor Napoleon III. 

Galling did not have to wait long for a reply. 
A request, in the name of the French Govern¬ 
ment. promptly came making specific inquiry on 
test reports, type of ammunition, the kind con¬ 
sidered best for field conditions, proof of reliabil¬ 
ity, and the possibility of obtaining one of the 
weapons with ammunition for conducting a con¬ 
clusive test. 

It is of particular interest that the text of the 


letter showed the keen awareness of the Freud 
Government toward this gun. Its observers du: 
ing the Civil War, knowing the effectivenesso. 
grapeshot fired from cannon against personnel® 
had recognized the need for an even more ek 
ficient weapon. Undoubtedly they had alrearM 
dispatched information concerning the Gatling 
gun to their own ordnance department, and die* 
cussed the possibilities of its deadly use in Furor 
pean warfare. 

To the French inquiry. Gatling promptly re 
sponded by sending all the data requested, in 
eluding published endorsements from high 
ranking military and civilian persons who main¬ 
tained that the weapon was revolutionary and 
the most destructive engine of war ever in¬ 
vented. He likewise informed the French that he. 
would not sell them one gun, as requested; hut 
he could deliver them a hundred if needed, a$ 
he was now in a position to manufacture them 
in a reasonable length of time. This proposition 
was declined—fortunately; since the United 
States Government, shortly therealter. lorbacfe 
the exporting of arms and munitions of war. 

Gatling's correspondent e with the French au¬ 
thorities definitely proves that his gun whs 
known to the French high command as early as 
October 1803. 1 

This occulted considerably before Napoleon 
HI oidcred Commandant do Reffye, the leading 
French ordnance engineer, to produce a weapon 
that would ac tually do what records of tests and 
statements of individuals claimed was possible 
for the Gatling. It is conclusive proof that Gat¬ 
ling had a reliable and practical weapon for 
military use, long before any similar gun of 
European origin was beyond the blueprint stage. 

With the hope ul getting the necessary Union 
authorities interested in the matter, Gatling 
wrote President Lincoln, and pointed out. that 
his deadly invention was an act of Providence 
for suppressing the rebellion in short order. 

l liis brings to light a peculiar thing about the 
personality of this extraordinary man. At the 
same time he was describing his gun as the tool 
of Providence to help the North defeat the 
South, Army authorities were investigating his 
personal life. Henry B. Carrington, command¬ 
ing general of the District of Indiana, reported 
that Gatling belonged to the Order of American 
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Knights, a group of Confederate sympathizers 
busily engaged ill aiding the Southern cause by 
acts of sabotage; and described Dr. Gatling, “in¬ 
ventor of the gun so named,” and the jailer of 
Louisville, Ky., as the most active and dangerous 
of the entire organization. Furthermore, he re¬ 
ported that at Louisville a Federal supply boat 
had been recently burned by them. 

Having been born in North Carolina, Gat¬ 
ling’s loyalties were naturally assumed to be 
with the South. This is believed to have influ¬ 
enced the location of his place of manufacture 
in Cincinnati, on the opposite side of the Ohio 
River from the South. Should he have gotten 
into quantity production, it would be a strategic 
position for selling his product to both the 
North and the South. He could either have de¬ 
livered guns, or let them be seized in his shop 
by a quick Southern raid. 

Whatever his incentive was lot locating in 
Cincinnati, nothing materialized. Gatling did 
not receive from the armed services of either side 
the recognition lie expected. Therefore his pro¬ 
duction was meager. I Iowever, during lit is period 
his gun was given an official trial at the Wash¬ 
ington Navy Yard and was successful enough for 
Admiral Dahlgrcn to approve the weapon’s adop¬ 
tion by any Meet or squadron commander who 
requisitioned it. 

The Model 1865 Gatling 

As bad features appeared during tests. Gatling 
observed them and a short time later made cor¬ 
rections. In the autumn of 1864 lie made his first 
attempt to prepare changes that would correct 
the parts causing malfunctions, so common to all 
prototype or first model weapons. 

With the completion of what he thought was 
the solution. Galling ended his partnership with 
McWhinnv, Rindge & Co., of Cincinnati, and 
contracted with the Cooper Fire Arms Manufac¬ 
turing Co. of Frank ford (Philadelphia), Pa., for 
the production of the improved gun. James Mas- 
lin Cooper already had an outstanding reputa¬ 
tion for prccision-built weapons. Therefore, the 
Gatling guns made under this contract between 
1865 and 1866 were a marked improvement over 
the earlier models. 

Incorporated in these later guns were all the 


tilings thought necessary to correct the objection 
able features of the previous design. GaLling 
ended the gas leakage problem by redesigning 
the weapon, and combining the cartridge cham¬ 
ber with the barrel; which, in effect, resulted in a 
breech-loading musket barrel, chambered to re¬ 
ceive the metallic cartridge. At the same time he 
introduced reciprocating motion to a holt of new 
design. While this piece revolved with the bar¬ 
rels, a fixed helical cam imparted a shuttle move¬ 
ment that performed the functions of loading, 
firing, extracting, and ejecting. 

Since the cartridge was placed in the chamber 
of the barrel, a method of extraction had to he 
put into the gun. This was done by adding a 
spring leaf attachment on the side of the bolt. 
When rhe bolt was in battery, the notched lip of 
the extractor cammed itself over the rim of the 
cartridge in order to pull the empty case rear¬ 
ward immediately after it was fired. 

This modified Gatling design used the caliber 
.58 with a rim-fire copper cartridge case, having 
a powder charge of 54 grains, and a Minie bullet 
of 566 grains. It had six barrels, as did the earlier 
models. However, this gun design resulted in the 
excellent piece that was so universally accepted. 

The operation of the weapon is very simple. 
One man installs a loaded feedei while the op¬ 
erator aims the gun and turns the crank. A set of 
beveled gears revolves the main shaft, carrying 
with it the bolt cylinder, carrier, barrels, and 
bolts. As the barrels rotate, the cartridges, one by 
one. drop into flu? grooves of the carrier from the 
Iced. Instantly the bolt, by its engagement in the 
spiral cam surfaces, moves forward pushing the 
incoming round into the chamber. On the con¬ 
tinued foiwaid movement of the boll, the spring 
is fully compressed by the cocking lug of the 
striker reaching the highest projection on the 
cam. Upon being released at this point, the 
spring drives the striker forward into the primer, 
firing the cartridge. 

As the rotation continues, the boll starts rear¬ 
ward. The extractor hooks loosen i he empty case, 
and carry it to a point where its base hits the ejec¬ 
tor. knocking the empty brass through an open¬ 
ing in the housing, clear of the mechanism. 

Each barrel is discharged in turn as it reaches 
the lower right hand position, the cycle of op¬ 
eration of any single bolt and barrel assembly 
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being completed in one revolution. The firing 
continues as long as the crank is turned and the 
feeder remains loaded. 

One of these weapons was finished in late De¬ 
cember 1861. One month later it was sent to 
Washington and submitted by the Gatling rep¬ 
resentative. Gen. John Lowe, to the Army Ord¬ 
nance Department for lest. 

A trial was ordered and carried out satisfac¬ 
torily within a month. The improvements made 
by Galling were hailed as a great success. The fact 
that it had completely overcome all gas leakage 
at the breech was accepted as the greatest accom¬ 
plishment of all. After these tests he was granted 
a patent on the changes (9 May 186.’)). 

General Dyer, the new Chief of Army Ord¬ 
nance, suggested that additional guns be designed 
in 1-inch caliber. These were to use either a solid 
lead ball, or a ball and buc kshot load for close 
shooting—such as might be needed for street 
fighting and bridge protection. If the design 
changes could be accomplished. Dyer agreed to 
order Government trials at the Frankford Ar¬ 
senal at. Philadelphia where machinery would be 
especially constructed to make the I-inch tinl¬ 
ine c artridges. It was decided to build eight such 
weapons and Gatling personally supervised their 
construction at the Cooper plant. 

When these weapons were completed, they 
were turned over to Col. S. V. Benet. officer in 
charge of the Frank lord Arsenal. lie was to con¬ 
duct tests for the purpose of improving the am¬ 
munition design, since it was very difficult not 
only to manufacture the conventional rim-five 
ammunition, but also to maintain even distribu¬ 
tion of mercury fulminate all around the inside 
of the rim. The latter was necessary to insure 
positive ignition. 

While the weapons were in the hands of Colo¬ 
nel Benet. who later became the Army’s Chief of 
Ordnance with the rank of general, many dem¬ 
onstrations were conduc ted for high ranking of¬ 
ficers. Among those who witnessed a firing in 
Washington were Generals Grant, Hancock, 
Dyer, Manadier, and Hugner. as well as other 
Army and Government officials. 

With respect to these various exhibitions, and 
the expenditure of thousands of rounds of am¬ 
munition. Colonel Benet. in a summation that 


was unique in its brevity, stated: “The gun 
worked smoothly in all its parts.” 

Adoption by the United States 

Lite development of this type of weapon di 
vided military men into two schools of thought. 
One believed that it should be an artillery sup 
port; the other considered it a special objectives 
gun for bridges or street defense. Neither recog¬ 
nized its true mission as an infantry weapon. 

Many of the trials included its being fired in 
competition with howitzers and cannon. In each 
instance the Gatling placed more bullets in the 
target than did the artillery if allowed to fire as 
many bullets as the number of grape-shot fired. 
On the basis of these results, the gun was of¬ 
ficially adopted by the United States Army on 21 
August 1866. In 18 months’ time the 1-inch 
weapon had been manufactured, given strenuous 
tests, and adopted by the Army. An order was 
placed for 100 guns. Fifty were to have I-inch 
caliber. The remainder were to use the service 
ammunition for the caliber .50 army rille. These 
I-inch and caliber .50 rounds were the outgrowth 
of experimentation and development by Colonel 
Benet to produce a successful center-fire cart¬ 
ridge. 

While maintaining, as before, his Indianapolis 
main office, Gatling made another change in 
manufacturing connections. This time he en¬ 
tered into contrac t with Colt’s Patent Fire Anns 
Co., Hartford, Conn., to build the 100 guns for 
delivery in 1867. This business connection 
proved so satisfactory that as long as the service 
used the Gatling, it was manufactured by the 
Colt Co. 

To adapt the gun to the improved cartridges 
of Colonel Benet, Gatling again modified his bolt 
in order to convert from the caliber .58 rim fire 
to the caliber .50 center-fire ammunition. By this 
improvement he completed in four short years 
an evolution in design. I le divorced the machine 
gun for all time from the percussion nipple on 
a steel cartridge container and substituted in¬ 
stead the center-fit re brass cartridge. In doing this 
he developed the kind of bolt assembly used in 
so-called “modern” mac hine guns. 

Among the guns in this 1866 group were the 
first deviations from the original six-barrel de- 
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sign. A 10-barrcl version was made in both the 
1-inch and the caliber .50 dimensions. 

With the Civil War over and the arms em¬ 
bargo lifted, ihe Colt Co. appointed representa¬ 
tives for the purpose of introducing and selling 
Gatling guns throughout the world. They met in 
open competition the best that Europe had to 
offer. In every instance where a properly de¬ 
signed cartridge was used, the Gatling gun out- 
shot everything else under consideration, and 
successfully met dispersion trials against artillery 
loaded with gra|R\ 

The United States Navy on 30 May 1808. con¬ 
cluded its trials on both the caliber .50 and the I- 
inch guns at the Navy Yard, Washington. D.C.. 
The weapons performed in such a creditable 
manner that the improved model was recom¬ 
mended to replace the few obsolete caliber .58 
rim fire (ratlings that were on hand. A letter 
praising the weapon's overall performance was 
sent on that day to Gideon Welles, Secretary of 
the Navy, apprising him of these facts. The 
hoard, appointed by the Navy’s Bureau of Ord¬ 
nance, concluded its report by saying that to its 
knowledge, the gun tested by them had no su¬ 
perior. 


International Acceptance of the Weapon 

Shortly after the adoption of the 1865 model 
Gatling by the armed forces of this country, the 
weapon was manufactured in Kurope by the 
Messrs. Paget & Co., Vienna, Austria, and the 
W. G. Armstrong Co., Ncwcastlc-on-Tyne, Eng¬ 
land. These firms made the guns with 10 barrels, 
which were chambered to whatever musket cart¬ 
ridge was used by the various governments. Some 
of the off sizes included a caliber .65 using a solid 
314 -ounce bullet, and a caliber .75 with a lead 
projectile of 4\/> ounces. All were 10-barrel guns, 
thconh exception being the 1 -inch model which 
was made in both 6 - and 10 -barrcl sizes. 

Some <>l the European governments, in order 
to prove certain tactical points, subjected the 
weapons to most unusual competitive events. For 
instance, in Carlsbad. Baden, in 1860 there were 
pilled against the rifle-caliber Gatling, 100 picked 
infantry soldiers, armed with the celebrated 
needle gun and trained to fire by volley. The ma¬ 
chine gun was to fire the same amount of am¬ 
munition as the 100 riflemen at a distance of 800 
meters. The results showed that the (ratling put 
88 percent of its bullets into the target, while 
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the soldiers succeeded in scoring only 27 percent 
hits. Doubtless the difference would have been 
even greater had the firing taken place during 
the heat and smoke of battle. 

Even alter such a show had clearly demon¬ 
strated the Gatling gun's superiority as a death¬ 
dealing instrument, its general acceptance was 
not too enthusiastic. The London Tiintrs accused 
the Russian Government of making “undue 
haste” in adopting this American invention, and 
ordering a number of guns without even more 
rigorous trials than had already been conducted. 

British distrust of the Gatling at this particular 
time was due to stubbornness in demanding that 
all tests be conducted with the famous Boxer 
cartridge, invented in 186:5 by the then Chief of 
British Ordnance, Colonel Boxer. This was far 
inferior to American ammunition. The Boxer 
cartridge case, instead of being made of solid 
drawn copper, was formed by rolling a thin brass 
plate around a mandrel, and after soldering, at¬ 


taching an iron base to it. The bullet had a hol¬ 
low base with a clay plug. Later, for stability at 
long range, the clay was replaced with a wooden 
plug. In 1866 the Boxer cartridge was officially 
adopted as the standard ammunition of all the 
English armed fort es. The persistence of English 
authorities in conducting tests of highly efficient 
manually operated machine guns with this out¬ 
moded ammunition led to many failures through 
no fault of the weapon. 

During the first Carling trials in England, the 
Boxer cartridge was used. On every burst at¬ 
tempted. the extractor, at some point in the fir¬ 
ing. invariably tore the head off the cartridge 
and left the remaining brass in the chamber to 
block ihe incoming round and jam the gun. 

At later trials in Vienna, mniinued malfunc¬ 
tion was caused by the use of ill-fitting ammuni¬ 
tion. The Gatling gun, which had been adver¬ 
tised as firing .‘500 to 500 shots a minute, barely 
succeeded in doing more than 200 a minute. 



Gatling Gun. Model 1883. Ten-Eariel, Cal. .45. with Accles Feed Drum. 
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However, anv time reliably constructed ammuni- 

/ * 

lion was used, the weapon’s performance was 
equal to, and sometimes beyond, the claims of its 
promoters. 

When the British finally developed cartridges 
suitable for the Gatling, they ordered a dem¬ 
onstration at Shoebmvness. There they put the 
gun in competition with everything and any¬ 
thing that could be mustered; all ranges and 
various sizes of targets, both stationary and mov¬ 
ing, were included. It was concluded that the arm 
in no way matched certain types of field guns, 
hut that no artillery branch of an army would 
be complete without Gatlings as auxiliary or 
supporting wea p<>ns. 

Although almost ignored in die Civil War and 
practically untested in battle, the Gatling slowly 
hut surely impressed observers ol all nations that, 
when used with suitable ammunition, it was the 
most reliable firing mechanism yet designed. Its 
drum-type gravity feed was improved by the in¬ 
vention of a positive e arn iclgc-|x>silioning device 
by James G. Accles of I Ian ford. Conn. This cor¬ 
rected a feature in the gun's design that had here¬ 
tofore limited the angle of lire. 

'fhe Gatling Gun Co. sent expert operators to 
every part of the world. In their enthusiasm to 
put on a good show, they have been known to set 
up their guns against the enemy of a prospective 
customer and repel a charge, just to show its ef¬ 
fectiveness as an instrument of annihilation. 

After the United States Navy and Army 
had adopted the Catling, in 1862 and 1866 re¬ 
spectively, the French successfully used a few in 
the Fianco-Piussiaii War, while the much pub¬ 
licized rapid-firing weapons of Kuropean origin 
were being proved utter failures. For more than 
40 years thereafter, the Gatling was used by prac¬ 
tically every major power and influenced world 
events in no small manner. 

The Colt Co.’s greatest feat of salesmanship 
was in Russia. That government, one of the first 
foreign powers to adopt the Calling (1871), sent 
General Gorloff to Hartford as head of a mission 
to witness the construction of the weapons, and, 
if thought advisable, to purchase an additional 
number. They were to be chambered for the 
Russian infantry rifle cartridge. Four hundred 
guns were made and delivered in less than a year, 
but not until each gun was stamped in Russian 
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with Gorloff s name, since he had supervised 
their construction. Years later Gatlings were 
manufactured in Russia’s own arsenals, but 
under the Gorloff name. Finally, when the Rus- 
so-Turkish War came, the Russians were fully 
equipped with GorlofTs. The Turks had the 
same weapons, hut theirs were called Catlings. 

Performance and Improvement 
During the Nineleenlh Century 

The endurance of the Gatling gun seems al¬ 
most phenomenal when judged by modern stand¬ 
ards. On 23, 21, and 25 October 1873, at Fort 
Madison near Annapolis, Yld., 100,000 rounds ol 
center-fire caliber .50 ammunition were fired 
from one gun to test not only the durability of 
the 1865 model gun. but also the quality of the 
cartridges. Lt. Comdr. J. D. Marbin supervised 
these trials under the auspices of Commodore 
William Nicholson Jeffers. Chief of the Navy 
Bureau of Ordnance. F.xcerpts of the official re¬ 
port arc given below: 

“October 23. 10:33 a. m., commenced firing 
in the presence of Chief of Bureau of Ordnance 
and others. Fen drums, each holding 400 cart¬ 
ridges (making 4,000), were fired rapidly, oc¬ 
cupying in actual time of firing ten minutes and 
forty-eight seconds. The firing was then discon¬ 
tinued to witness experimental firing of the 15- 
inch Navy rifle. 'I he firing of the Gatling gun 
was resumed in the afternoon, when some 28,000 
cartridges were fired. Commenced firing at 8:50 
a. m., October 24, the gun having been cleaned. 

“One hundred and fifty-nine drums, of 400 
cartridges each, making a total of 63,600 cart¬ 
ridges, were fired without stopping to wipe out. 
or clean the barrels. At the close of the firing, 
which extended over a period of five hours and 
fifty seven minutes, although the actual time of 
firing was less than lour hours, the barrels were 
not foul to any extent; in proof of which a very 
good target was made at 300 yards range before 
cleaning the barrels. On the 25th day of October 
the remainder of the 100.000 cartridges were 
fired. The working of the gun, throughout this 
severe trial was eminently satisfactory, no de¬ 
rangements of any importance whatever oc¬ 
curring.” 

Coll representatives sold the rifle-caliber guns. 



58 


THE MACHINE GUN 


with the improved feed, to Egypt, Morocco, 
China, Japan, and practically all South American 
countries. However, it remained for Britain to 
give the gun more world wide use in its empire 
building than any other nation had done. It not 
only adopted the weapon as the first-line machine 
gun lor its army and navy, but manufactured 
Gatlings under royalty rights from the Colt Co. 
In fact, the gun was looked on so favorably by 
English authorities that it paved the way for the 
long list of American inventors who have since 
designed machine guns for the British Empire 
(there being no record of an Englishman design¬ 
ing any that were officially adopted by his own 
government). 

As other gun designers attempted to encroach 
on Gatlings world market, he boldly stood his 
ground. An English publication in September 
1881 carried the following: 

“A CHALLENGE. 

“THE GATLING GUN. 

“Recently many articles have appeared in the 
press claiming superior advantages lor . . . other 
machine guns over the Gatling system. In order 
to test the question which is the better gun. the 
undersigned offers to fire his gun (the Gatling) 
against any other gun on the following wagers, 
viz: 

“First—£100 that the Gatling can fire more 
shots in a given time, say one minute, than any 
other gun in the world. 

“Second—£100 that the Gatling can give more 
hits on a target, firing, say one minute, at a 
range of 800 or 1000 yards, than any other gun. 

“The winning party to contribute the wagers 
won to charitable objects. 

“The time and place for the trials to be mu¬ 
tually agreed upon. Trials of the above charac¬ 
ter will do more to determine the efficiency of 
the guns than newspaper articles ever so cleverly 
written. 

“(Signed) R. J. Gatling 
Of Hartford ., Conn., U. S. A” 

The English Navy used Gatlings against the 
Peruvians in 1877, put them ashore against the 
Zulus in 1879, and at Alexandria in 1882. His¬ 
torians claim the British Christianized the un¬ 
civilized world with the Gatling. In fact, it. 
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more than any other weapon, helped change the 
odds in I heir lavor during their days of empire 
building. 

The United States, however, was in the midst 
of peace. I here was nothing to warrant the ex¬ 
penditure of ammunition except an occasional 
Indian uprising, which was suppressed by the 
regular army. The old-line military men were 
still not inclined to accept anything as revoke 
itonary as the Gatling. Although it is recorded 
that each detachment in the field had several of 
these guns on its allowance list, nothing can he 
found to show their use in the Indian warfare 
of tlie Western plains. 

For the purpose of conjecture and discussion, 
it should be noted that when Gen. George Cus¬ 
ter's entire troop was annihilated at Little Big 
Horn in 1870, his headquarters had on hand lom 
of the 90-pound Gatlings having a rate of fire of 
1,000 rounds a minute. These perfected weap 
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ons were designed especially for animal trans¬ 
portation, and could be fired from horseback or 
from the ground on a tripod mounting. They 

were chambered lor the Army standard caliber 

• 

.45-70—105 infantry center-lire rifle cartridge. 
Had General Custer taken with him onlv one of 

i 

the four that were available, the phrase “Custer 
massacre,” so well known to every school child, 
would have had a reverse meaning—as one can 
hardly visuali/c a more perfect target for a tri¬ 
pod-mounted machine gun than a band of In¬ 
dians galloping in a circle. 

Conditions remained about the same until the 
war with Spain in 1898. Then, for the first time, 
American troops fired a Galling gun at a for¬ 
eign enemy. I’ltis event might well have never 
taken place had it not been for the audacity of 
one man, Capt. John II. (“Gatling Gnu' ) Parker. 
Having recognized the potentialities of this new 
kind of weapon, he asked that he be allowed to 
organize a Gatling unit against the Spaniards at 
Santiago in Chiba. His immediate superior op¬ 
posed Parker’s plans. However, he carried the 


request to the commanding officer, Gen. Joe 
Wheeler, who not only liked the suggestion, but 
directed Parker to get together the proper men 
and equipment to operate and maintain the 
guns. 

Parker’s effective work against the enemy is a 
matter of history. As a result of his theories on 
the employment of the machine gun, the high 
command of the Army c ommissioned him to “de- 
vise a form of organization for machine guns to 
be attached to regiments of infantry.” For the 
first time. 36 years after the Chat ling was used by 
General Butler, the Army recognized the value 
of the weapon in offensive warfare, and gave it a 
place in future planning. 

Machine gun development owes much to 
Parker, for he organized with great foresight, lay¬ 
ing the groundwork of tactical application, and 
creating in the military a place for future weap¬ 
ons of such a nature. Were it not for Parker, it 
is quite possible that the (hailing, first-line ma¬ 
chine gun at the time of all the major powers in 
the world, although conceived, developed, and 
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perfected here, could have been declared obso¬ 
lete by this country without firing a shot against 
a foreign foe. The weapon was finally abandoned 
and its manufacture discontinued in 1011, after 
surviving its inventor by 8 years. 

The 37 years that Gatling lived, following the 
official adoption of his gun by the I'nited States, 
were spent as head of the Gatling Gun Co. (a 
section of Colt’s Patent Fire Arms Co., Hartford, 
Conn.), where lie constantly sought to keep the 
weapon ready to meet changing conditions. 

In 1871 Catling patented his first improve¬ 
ment on the gun, namely, the introduction of a 
center-fire firing pin. In the next year he was 
granted a patent on general improvements al¬ 
lowing him to reduce the size and weight of the 
gun. This patent covered most of the features of 
his caliber .45 camel gun, so called because it 
could he easily transported on mules, horses, or 
camels, and was useful in mountainous desert 
countries. The gun had 10 barrels, weighed 125 
pounds, and fired at a rate of fiOO rounds per 
minute. An automatic traversing mechanism was 
described, but not claimed in this patent. The 
patent also shows an alteration in the breech 
housing to facilitate the use of the drum-type 
gravity feeder. The feeders came in two sizes, 
holding 200 and 400 rounds. The heavy guns 
were equipped with two of the large drums. 

In 1873 Gatling patented his automatic tra¬ 
versing mechanism. The same year he began ex¬ 
perimenting with a five-barrel model with a di¬ 
rect-drive crank in the rear replacing the side 
crank with reduction gears. 

In 1875 the Springfield Armory issued a 
pamphlet with field instructions for maintenance 
and use of the weapon. In this handbook, under 
the heading Precautions , it was noted that the 
headspace of the gun was customarily adjusted to 
the ammunition to be used before being issued 
to the service. In the event this critical measure¬ 
ment was changed, through use or disassembly, 
and the weapon started separating brass from ex¬ 
cessive headspace, a simple field adjustment 
could put it back in safe operation. By removing 
the front cover, and Lightening the adjusting 
screw on the front of the main shaft, headspace 
could be shortened, allowing a minimum clear¬ 
ance for freedom of action between rotating bar¬ 
rels and breechblock. If a case should rupture 


during firing, or a block should fail on any bar¬ 
rel, there came as standard equipment with every 
gun a steel insert that would prevent an attempt 
to Iced the fouled chamber and eliminate jams, 
while permitting the remaining chambers to 
function. 

The same handbook cautioned the man in the 
field to limit bursts to 10 minutes, or 4,000 
rounds. It had been observed that a burst of this 
duration was sufficient, by color test, to heat the 
barrels to a point where ammunition in the feed 
might be exploded from contact with the hot 
mechanism. 

In 1876 the Gatling gun received the only 
award for machine guns at the International In¬ 
hibition in Philadelphia. The gun shown there 
was a 5-barrel one using a caliber .45 infantry 
rifle cartridge. It had a traversing mechanism 
that, at the choice of the gunner, could either fire 
at a single target or spread its field of fire auto¬ 
matically over a large lateral area. The weight of 
this gun was a little over 00 pounds. It fired sus¬ 
tained bursts at 700 rounds per minute and short 
bursts at 1.000 rounds per minute. At this time 
the Colt Co. was also making a 10-barrel model 
with all the improvements of the smaller gun. 

By 1880 Gatling was getting fire at a rate of 
1,200 rounds per minute from his light gun. 
Three years later, James G. Accles, an employee 
of the Gatling firm, patented what has since been 
known as the Acclcs Iced. This made the weapon 
even more reliable, and is the grandfather of the 
drum feed we know today. 

In 1886 Gatling developed a new type of gun 
alloy, composed of steel and aluminum, which 
was successfully adapted to gun manufacture. In 
this case, like oilier inventors of the era, Galling 
was forced by popular demand into a field in 
which he had no business. 

About this time Congress granted him $40,000 
to develop a method of casting large steel gun 
barrels in one piece. An 8-inch cannon was made 
at the Otis Steel Works. Cleveland. Ohio, and 
taken to Sandy Hook Proving Ground to be test 
fired. On the first shot, the gun blew up. Gatling 
called on an astronomer-mathematician, John 
Stockwell, to explain the accident. This choice 
was indeed a wise one, because Stock well’s report 
was such a mass of scientific confusion and im¬ 
probable probabilities that Gatling was given the 
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WAR DEPARTMENT 
OFFICE OF THE CHIEF OF ORONANCE 


4> Mb. 




Mr. W. H. Ireland, 

4124 second Avenue, 
Pittsburgh, Pa» 


April IS, 1914. 


Milled 


APR is I9i4 


Sir: 


1. Referring to your letter without date, received 
April 16, 1914 (0.0. 37888/3034), requesting Information as 
to the make of gun In this or foreign countries possessing 
the greatest rapidity of fire, 1 am instructed by the Chief 
of Ordnance to inform you that no gun has ever exceeded the 
rate of fire of the Gatling gun, motor driven. It is under¬ 
stood that with this gun a rate of fire of 3,000 rounds per 
minute from its ten barrels is possible. 

2. The greatest rate of fire from a single barrel is 
possessed by the automatic gun manufactured by the Vickers 
Company which will fire from the single barrel approximately 
800 rounds per minute.. 

Respectfully, 

L T HILLMAN 
Major,Ord.Dept., U.S.Arny. 

War Department Letter Attesting Capabilities uf Gatling Mechanism. 
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benefit of the doubt, and the whole thing for¬ 
gotten. 

In 1886 L. F. Bruce, also employed by the Colt 
firm, received three patents on a gravity-type ver¬ 
tical feeder for use with the light model gun. 
The novel feature of this feeder was that ammu¬ 
nition could be loaded into it just as it came 
packaged from the factory. To load, the operator 
removed the top of the box and in one motion 
could insert all 20 rounds. 

Two patents were granted Gatling in 1893 for 
a Hat strip type feed and for a rifle caliber gun 
with an electric motor built into the rear of the 
gun casing. The motor could he detached and re¬ 
placed by a hand crank should no power be avail¬ 
able. 

by this time the Gatling gun was totally ob¬ 
solete, because the word “automatic” was now 
part of the ordnance vocabulary. Gatling, still a 
man of determination, proved his vision by de¬ 
signing this built-in electric motor drive. The 
gun was chambered for the smokeless caliber 
.30 40 Krag Jorgensen rifle cartridge. 

The power-driven weapon in rests was fired 
at the phenomenal rate of 3.000 rounds per min¬ 
ute. Production of a reliable mechanism capable 
of this terrific volume of fire placed Gatling’s de¬ 
sign as far ahead in the power-driven field as his 
reliable hand-cranked gun had been with respect 
to the manually operated weapons of 1805. 

As a final defiant gesture to the “full auto¬ 
matic” trend, a device was designed in 1895 for 
eliminating the electric motor and converting 


Gatling machine guns to automatic. It did not 
entirely eliminate the hand crank, but depended 
on it only to sear off the first, round. Thereafter, 
the gun became gas-operated in the following 
manner: A spring loaded pivoted lever was 
mounted on the front of the gun housing. Near 
the muzzle of each barrel there was a gas orifice. 
Upon firing the initial round, the orifice of the 
discharged barrel was positioned against the 
lever. This allowed the gas to bleed through this 
vent driving the lever down. The lever, upon 
being returned by its spring, indexed the gun 
through a ratchet assembly bringing the next bar¬ 
rel into position to be fired. This permitted a 
constant rate of fire to be obtained by correlating 
the size of the gas orifice with the spring pressure 
on the lever arm. 

No automatic Gatling, either electric or gas 
operated, was ever accepted by the armed forces 
of the Nation. However, the crank-operated guns 
were rcchambcrcd for the latest model cartridges 
caliber .30-40 and .30/06, and the Colt firm con¬ 
tinued to produce them until they were declared 
obsolete by the United States Army in 1911. 
James Accles, inventor of the feed, went to Eng¬ 
land. became associated with Shelldrake Arms 
Co., of Birmingham, and continued to produce 
the gun. 

Gatling lived to see his weapon progress from 
loose powder and percussion cap to primed me¬ 
tallic ammunition, from black to smokeless pow¬ 
der, and from hand crank to electric drive and 
thence to full automatic. 


Chapter 6 


MITRAILLEUSE TYPE WEAPONS 


The successful employment by the Confed¬ 
erates of light cannon firing grapeshot caused a 
wave of inventions to correct the greatest weak¬ 
ness in this method of using artillery. The can¬ 
non were smooth bore, and, like fowling pieces, 
had limited accuracy. The gunner had little or 
no control over the placement of the individual 
grapeshot. 

The inventors reasoned that if there were 50 
balls in a charge or canister, and 30 were wasted 
in the scatter effect, a concentrated accurate fire, 
using an equal number of projectiles, would be 
even more deadly than the already revolutionary 
tactics of Generals Gorgas and Bragg. 

Developmental approach was along two lines, 
representing separate and distinct schools of 
thought. One was the volley system, strongly fa¬ 
vored by European armies, whereby a number 
of barrels were grouped in a plane, parallel or 

in stacks; and could be fired simultaneously and 

• 

reloaded rapidly. The other viewpoint, strictly 
American, employed one or more barrels that 
did not fire simultaneously, but instead devel¬ 
oped a high rate of fire from simplicity of action. 
In lieu of the volley, it fired in rapid succession 
a veritable stream of bullets. 

To impress military authorities and advertise 
an improved means of delivering the universally 
used grapeshot. European inventors called their 
firing mechanisms 'mitrailleuse.” meaning 
“grapeshooter,” or more literally "grapeshot 
shooter.” By this name they hoped to imply that 
theirs was a system for controlling the dispersion 
of grapeshot. 

The general principle was not new. It appears 
to have been invented originally by Captain 
Faischamps of the Belgian Army in 1851. His 
rough prototype and finished mec hanical draw¬ 
ings were offered to Joseph Momigny. This 
noted Belgian engineer and armorer had his 
factory at Fontaine FEveque, and a branch of 
his gun business at Brussels. 


Later, Momigny constructed some guns of this 
kind for the defense of the Belgian fortifications. 
In I8(>7 lie persuaded Emperor Napoleon III of 
France to introduce the improved Fafschamps 
gun (now bearing Montigny's name) to the mili¬ 
tary authorities. Napoleon III was so impressed 
with the gun that he ordered its manufacture 
under great secrecy by Commandant de Reflvc 
at the arsenal at Meudon. Montignv had bee;, 
aided by Louis Christophe, another Belgian ord¬ 
nance engineer, who added some unique fea¬ 
tures. 

The Montignv gun consists of 37 rifl'j 
rels contained in a wrought iron t; 
loaded by an iron plate bored with 3'f 
holes corresponding in position and u 
the barrels. A cartridge is inserted in eau. 
of the loading plate. The firing mechanism is 
operated by a hand crank, one turn of which in 
a clockwise direction fires all 37 rounds in less 
than a second. If the gunner prefers, each barrel 
may be fired alternately at any speed desired,. 
The average rate of fire by a competent crew has 
been recorded as 12 bursts, or 444 shots a min¬ 
ute. 

When the loading plate is dropped into posi¬ 
tion, the encased cartridges are alined with their 
chambers. Grooves formed on the face of the 
breechblock receive the plate which, upon being 
dropped into it, is guided by the advance or 
withdrawal of that piece. 

With the cartridges in place, the gunner ro¬ 
tates the loading crank with his left hand. The 
breechblock advanc es, pushing tlie plate forward 
until the projectiles enter their appropriate bar¬ 
rels. The plate serves as firing c hamber. By this 
act of locking the weapon, the spring-loaded fir¬ 
ing pins are brought back to the scared position, 
readv for firing. As it cannot be cocked until the 
weapon is securely locked, accidental discharge 
is impossible. The neck of the cartridge case ex- 
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• ends into the barrel just enough to form a tight 
seal preventing gas leakage. 

The gunner now quits the loading crank and 
•akes his posit ion by the firing crank at the right 
side of the gun. He can fire all of the barrels by 
>ne swift turn, or slowly space each shot as he 
*ces fit. When the last barrel has been disc harged, 
•he operator backs off the loading crank, open- 
: ng the breech. lie then reverses the firing crank, 
returning the scar, and withdraws the empty 
cases from the barrels by means of the plate, 
which now performs the function of an extrac¬ 
tor—or rather 37 extractors in one. The plate is 
then lifted from the positioning grooves cairv- 
ng with it die empty cases, and is replaced by 
ne filled with loaded cartridges ready for re¬ 
nting the operation. 

A clever device on the gun trail enables the 
irdnance man in charge of loading to clear and 
reload the plate very rapidly. It consists of a 
of pins matched to the holes in the loading 
'»e plate is placed over these holes, and 
down on a hand or loot lever the 
■ are jacked sufficiently to free them. 

: idges are then put in the empty chain- 
and the plate is ready to be returned to the 
»tiii. Use of several plates was recommended for 
each gun to eliminate any loading lag. 

1 he weapon weighs in the neighborhood of 
. tons, with limber and 2,100 rounds of ail espe¬ 
cially designed Chassepot ammunition. This 
cartridge, used in the French version, is com¬ 
posed of a heavy paper case with a brass base, 
a powder charge, conical bullet and center-fire 
cap filled with mercury fulminate. The case fea¬ 
tures a cone-shaped collar that holds the bullet 
more securely in place. A light coating of tallow 
over the entire cartridge helps preserve the 
round. The over-all length ol this ammunition 
is 4 1 Vio inches. It carries a bullet weighing 776 
grains and 185 grains of propellant, topped by a 
fell wad. The powder is formed into cylindrical 
pellets. 

Commandant de Reffve made some correc- 

$ 

tions on the working drawings. For this reason 
the weapon has often been called the de Reffye 
mitrailleuse. The barrels were reduced in num- 
! bci from 37 to 25, the Medford type rifling was 
adopted, and the ammunition changed from an 
ill-designed cartridge to the Chassepot, at the 
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suggestion of Major Fosbery of the British Army. 

From the arsenal, where the weapon was be¬ 
ing produc ed with much security, came fantastic 
stories of France’s terrible secret weapon. Only 
the officers and men who worked on ils produc¬ 
tion were ever allowed to see or handle it. When 
one was completed, it was moved from the fac¬ 
tory to storage under tarpaulins and accom¬ 
panied by armed guards. This air of mystery 
gave the French press a field day. Stories ap¬ 
peared regularly, intimating the weapon was 
capable of doing just about anything desired by 
the military. 

1 lie fantastic publicity was intended to in¬ 
timidate their victorious Prussian neighbors, 
whose surprising military success over Austria, 
in 1866. had been due in great measure to a new 
infaniry weapon, the bolt-action needle gun, a 
product of the Gentian inventor, Johann Niko¬ 
laus von Drcyse (1798-1868). All Kuropc sud¬ 
denly became aware of this rifle, and muzzle- 
loaders were eliminated, either by substitution 
of new models or by conversion Irom muzzle- to 
breech-loading. 

France had attempted to supply her infantry 
with the Chassepot rifle, her answer in the arma¬ 
ment race, but had found il impossible to re¬ 
stock the army quickly enough to prepare for 
coming trouble. Flic political events of 1867 
foreshadowed the Franco-Prussian conflict. Na- 
|>oleon III sought desperately to overcome the 
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De Reffye Mitrailleuse, a 25 Barreled Version ac Modified by the French Ordnance Oliiccr 


German arms supremacy. lie felt the morale of 
the French army had been endangered by the 
achievements of the Prussians with their /unci- 
nadelgevvehr (needle gun), and required sonic- 
strong stimulus to regain prestige, llis attention 
had been called to the Gatling gun. but national 
pride rebelled at accepting a foreign weapon. 
However, when lie saw the weapon on exhibit 
at the Paris World's Fair of 1807. lie had it with¬ 
drawn to Versailles to be tested in his presence. 
Presumably this weapon embodied Gatling’s 
1865 improvements, but the French ammunition 
was of inferior design. The tests were unimpres¬ 
sive; and the Montigny mitrailleuse, already 
adopted, continued to be ordered as the standard 
French equipment, 190 being in service at the 

outbreak of hostilities 3 years later. 

* 

The Franco-Prussian War proved the down¬ 
fall of the weapon. Too many separate opera¬ 


tions needed to be done by hand, and in se¬ 
quence, any one of which, if neglected, would 
prevent the gun from firing. The firing crank 
must be reversed after the loading crank has 
pulled back the breech, otherwise the gun would 
not sear. The loading crank must then close the 
breech after the replacement of the loading plate 
with discharged cases by one filled with complete 
rounds. Where the Gatling depended on steady 
rotation of a single crank, its French competitor 
required constantly changing operations: for¬ 
ward and reverse rotation of t wo separate cranks, 
and a pause while the loader removed and re¬ 
placed the loading plate between each 25 shots. 
Contemporary foreign writers commented on 
this complexity and marveled that the French, 
who usually insisted on simplicity above all else 
in their guns, should have adopted such a 
weapon. 
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11 the mitrailleuse had been used against rifle 
fire, it might have been successful, for it was 
shooting lillc ammunition and had onlv a small 
arms range. However, the military command in¬ 
sisted on matching it against field artillery where 
it was completely outclassed. 

Though the first engagement using mitrail¬ 
leuse. on 2 August 1870, at Saarhriicken was a 
mere skirmish, it was glowingly publicized as a 
devastating victory for the new weapon. Later 
battles, however, proved disastrous. The open 
location of these guns made them conspicuous 
targets, and they were quickly put out of action 
by Prussian artillery fire. 

Apparently the secret weapon had been con¬ 
cealed only from the French. The rest of the 
world had accurate information about it, and 
the enemy had profited by devising effective 
countermeasures. F.veu during the first battle, 
with only a few hundred Prussian infantry pitted 
against a complete French division, the Ger¬ 
mans deployed themselves in extended skirmish 
lines, and offered the worst possible target for 
machine-gun fire. 

At Wissembourg 2 days later, the mitrailleuse 
was matched against the field guns of the Prus¬ 
sian Eleventh Corps advance guard. The French 
position at the Chateau of Ceisburg was under 
(ire. A battery of mitrailleuse was brought up 
and positioned on an unprotected knoll. It was 
immediately spotted by the Prussian artillery'. 
One of its ammunition wagons was blown up 
by enemy shell fire; and the commanding gen¬ 
eral, Douay, was mortally wounded, after which 
the battery was withdrawn. 

The army, in spite of these lessons, continued 
to bring its mitrailleuse into action side by side 
with field pieces. Naturally, the Krupp guns had 
little difficulty in destroying them. The Parisian 
newspapers, however, continued to lull the 
French with imaginative pictures of the enemy 
being mowed down by this weapon like grass 
before a sevthe. 

Whenever the gun was used as a reinforce¬ 
ment for infantry, it was successful, but these 
occasions were given little publicity. It had been 
mounted as a field gun, and was too heavy for 
the infantry, which insisted on treating it as 
artillery. 



The Chessepot Rii'.e Cartridge that Was Used in the 

Mitrafleusw. 


Even Major Fosbcry, in a contemporary paper, 
discussed the chances of a duel between a field 
gun and the French mitrailleuse. He contended 
that if both were loaded, and the first shot 
from the gun failed to smash the mitrailleur, the 
gun could not be loaded a second time; nor 
would a horse or a man belonging to it survive 
the first minute's practice from the weapon op¬ 
posed to it.’* However, the major granted this 
would be a very unusual circumstance, since the 
field gun could come into action at a distance 
beyond range of the machine gun. 

On 18 August 1870, the first successful use of 
the Montigny weapons occurred at the battle 
of Gravclottc. Here, they were placed with die 
infantry firing line, and protected by a cluster 
of trees. The Prussians suffered heavy losses. One 
battery of these weapons was responsible for the 
capture of the only field guns lost by the enemy 
during the entire war. The French did not 
analyze the victory and profit by its lessons. They 
did not recognize that success had been clue to 
a difference in tactics. 

Machine guns proved of little use to the 
French. Nearly half of their guns were captured 
by the Prussians at Sedan. The rest were shut up 
in the siege of Metz. Colonel dc Rcflye attempted 
to increase the supply by operating workshops 
for their manufacture along the Loire River. In 
the meantime foreign machine guns were pur¬ 
chased. America supplied Billinghurst's Requa 
battery and some Gatlings. However, few 
Frenchmen knew how to operate these weapons. 

By January 1871, Gatling guns were success¬ 
fully defending the plateau of Anvours and the 
river crossings. A few were also in trenches. 
Wherever the mitrailleuse machine gun was 
used from a protected spot and for short ranges, 
it was successful. In spite ol this the French au- 
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thorities recognized but one fact: the weapon 

had been unsuccessful in 9 out of every 10 en- 

• 

counters. They ignored the factors that made 
the tenth use a success, and were defeated by 
their own secrecy, for they failed to correlate 
design and practical tactics. 

There was another model, type IV. patented 
by Montigny and Christophe in 1872 after the 
French had lost the war. It simplified the lock¬ 
ing, and was controlled by means of a jointed 
lever. This cut in half the time heretofore neces¬ 
sary for securing the breechblock in place, as 
the toggle joint lock could be opened and closed 
by two swift movements of the lever. T he load¬ 
ing plate was reduced to e-inch thickness in 
place of the heavier plate that had been drilled 
practically the entire length of the cartridge. By 
this time, however, the mitrailleuse was doomed, 
following its discreditable showing in the war 
with Prussia. Although 20 years were spent in 
its development until it appeared on the battle¬ 
field, it lasted less than a year before total fail¬ 
ure in action gained it the dubious honor of 
being the shortest-lived rapid-fire weapon to be 
adopted by a major power. About all it contrib¬ 
uted to the development of quick-firing weapons 


is the name, “mitrailleuse,'* used to this day by 
the French when referring to their most modern 
machine guns. 

The Feld (or Feldle) machine gun was also 
used during the Franco-Prussian War. It was 
employed by the Germans in the siege of Paris, 
in the Loire campaign, and at Orleans. It was 
a mitrailleuse type weapon of the Bavarian 
Army, hut was not considered mechanically re- 

• 4 

liable. It had 24 barrels mounted in parallel 
rows, and worked by a crank handle, firing about 
300 shots per minute. The extreme range was 
1,300 to M00 meters. It used Bavarian infantry 
rifle ammunition. These cartridges were unsatis¬ 
factory lor the purpose. The gun frequently 
jammed. The barrels overheated easily, warped 
permanently in their frame, and had to be re¬ 
placed. The Feld gun’s failure contributed to 
the general dislike for machine guns which pre¬ 
vailed in the German Army for many years after 
the war of 1870. s 

American gunmakers, nevertheless, continued 
to study the problem of sustained fire. Lacking 
the European prejudice fostered by the mi¬ 
trailleuse, they came up with some effective 
hand-operated machine guns. 



Chapter 7 

FARWELL MACHINE GUN 


A machine gun of novel design was originated 
by Mr. W. H. Far we 11 of New York City in 1870. 
I his weapon, while quite odd from an opera¬ 
tional standpoint, was similar in appearance to 
the many multibarrel guns that were introduced 
shortly alter the Civil War. It was of very heavy 
metal construction and had lour octagon-shaped 
barrels chambered for the black powder caliber 
.45-70 standard infantry rifle cartridge. 

The operating mechanism consists primarily 
of an assembly ol gear racks and heavy screw 
threads. It is actuated by the clockwise rotation 
of a handle located on the right side of the gun. 
Each barrel has its own individual holt, having 
an upper and a lower rack attached to its rear 
end, through which the bolts are given a le- 
ciprocating motion by segmental pinions. At 
each revolution ol the gear wheel the clutch 
causes the pin to engage temporarily the chive 
wheel to which is imparted a partial stoppage in 
the rotation movement. This pause takes place 
immediately alter firing, thereby providing a 
time lag in case of a hnngfirc. The cartridges are 
led by means of a box located over and to the 


rear of the chambers. The ammunition container 
has four double-feed slots, oi a set of two for 
each barrel. A peculiar arrangement called the 
shutter by the inventor is also incorporated in 
the feed system. Actuated by the bolt's retracting 
action, this device permits the dropping of a 
cartridge in the feed slot only when the bolt is 
far enough back to allow the positioning of the 
round for chambering. 

When the feeder is loaded and latched on top 
ol the gun, a double row of ammunition sits 
above the loading recess of each barrel. How¬ 
ever, the rounds will not drop until the feeder 
is moved slightly to the right or left enough to 
create an opening greater than the over-all width 
of the case. When the weapon is firing, the shut¬ 
ter merely moves the feed box right and left as 
the empty loading tec esses arc opened by the 
rearward action of the bolt. 

The operating mechanism is unusual in de¬ 
sign. espec ially the locking and retraction meth¬ 
ods. These novel features employ telescoping 
tubing both as bolt and breech lock. The inner 
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tube carries the firing pin assembly and also 
serves as the final support behind the base of the 
cartridge when fired. The outer tube lias a ro- 
tary rather than a longitudinal movement. It is 
provided internally with a screw thread which 
when revolved imparts the reciprocating action 
to the inner tube. The forward advance of the 
lowei lube chambers the round and fires it while 
its withdrawal rearward extracts and ejects the 
empty cartridge case. The rate of fire is prob¬ 
ably unusually low, since the actuation of the 
parts is dependent upon the screw thread method 
for reciprocating motion. 


The weapon could he assembled and disas¬ 
sembled readily with all working parts easily 
removable for inspection or cleaning. The in¬ 
ventor claimed that, while firing, each barrel 
could be moved so as to give converging or scat¬ 
tered fire. The mounting of the large flat am¬ 
munition box made it necessary to incorporate 
an offset sight. It was the first appearance of a 
feature that was used extensively in later years. 
Only one of the guns was ever made. Since there 
were so many better weapons already in exist¬ 
ence, no one could be interested in financing its 
production. 



Chapter 8 


HOTCHKISS MACHINE GUN 


Benjamin Berkley Hotchkiss, born in Water- 
town, Conn., in 182b, served his apprenticeship 
and became a master mechanic at the Hartford 
plant of the Colt’s Patent Fire Arms Co. He is 
credited with helping to design and perfect vari¬ 
ous models of the world-famous Colt revolver. 

As early as 1856 he built a rifled field piece 
that was purchased by the Mexican Government. 
In 18(50 he submitted to the United States Gov¬ 
ernment an improved system of riding and a 
new kind of percussion fu/.e for projectiles. The 
latter was adopted and was manufactured in 
New York City. Hotchkiss was placed in charge 
of the City Arsenal there during the draft riots 
of 1860. 

Like so many other inventors of this time. 
Hotchkiss felt that his gun knowledge was not 
being given the recognition it deserved. There¬ 
fore, he went to France in 1867 and demon¬ 
strated an improved metallic cartridge case to 
replace the poorly designed paper ones used in 
the Chasscpot riHe. 

The French Government ordered the imme¬ 
diate manufacture of his cartridge case at St. 
Kticnnc. Hotchkiss was induced to remain in 
France, when orders were placed in advance for 
a machine gun he had in mind. Hotchkiss had 
a theory that the most efficient use ol such a 
weapon could be obtained by combining the 
destructive forces of the explosive shell with 
machine-gun rapidity of fire. In 1871 lie had de¬ 
veloped his gun, a revolving cannon type, to 
such a point of perfection that it was hailed as 
a novel and successful weapon. 

Four years later lie organized Hotchkiss fc Co., 
with offices in Paris and a manufacturing plant 
in the neighboring town of St. Denis. It was in¬ 
tended to make, not only the weapon itself, but 
the mounts and ammunition as well. 

Hotchkiss had earned his first reputation in 
ordnance by designing artillery projectiles and 
systems of firing. From this background he pro¬ 


ceeded to formulate what he considered the best 
caliber to produce maximum devastation on per¬ 
sonnel while the arm remained light enough to 
be fired with great rapidity. 

It is interesting to note that the St. Petersburg 
Convention in 1868 had specified 150 grams as 
the minimum weight of a projectile carrying ex¬ 
plosives intended for antipersonnel use. This 
total included the projectile and bursting charge. 
To be on the safe side, Hotchkiss allowed him¬ 
self 455 grains minimum. When he arrived at 
the proper caliber with bursting charge cavity 
of correct dimensions and a balanced fuzed nose, 
he had a 37-inin projectile. So accurate were his 
calculations that, though Hotchkiss originated 
this dimension, it is still considered absolutely 
the largest projectile that can be filed with any 
semblance of machine-gun rapidity. 

A pamphlet, prepared by the company in 
1874, described the gun, its action and ammuni¬ 
tion. The publication was incorrect, however, 
because improvements had been added to the 
gun during manufacture. The brochure, by ibis 
very fact, indirectly shows the rapid progress 
made by the factory. Early malfunctions were 
corrected and a reliable gun was turned out lhai 
was able to overcome the official prejudice 
against repeating weapons dating from the dis¬ 
mal failure of the Moniigny mitrailleuse. 

The Hotchkiss gun was primarily designed for 
Hank defense. To perfect this feature, a peculiar 
modification was introduced. Each of die five 
barrels was rifled with a different pitch. This 
insured that the weapon, having one c been cor- 
reclly installed and aimed, would never require 
alteration, but could sweep the target area with 
a shower of shrapnel, 1,500 lethal fragments be¬ 
ing obtained from a 60-round burst. 

Although planned as an army gun, the intro¬ 
duction of the torpedo boat gave the Hotchkiss 
a chance to prove its usefulness to die navy. The 
appearance in 1877 of the high-speed torpedo 
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Hotchkiss 37 mm Revolving Cannon Mounted on Ship's Gunwale. 


boat as a new weapon ot naval warfare created 
the demand foi a new type of gun for naval de¬ 
fense that would combine the highest degree 

r> o 

of destructive power, rapidity of fire, quickness 
of aim, and reliability. 

I he Gatling had by this time been generally 
adopted by all the leading navies ol the world, 
but the power of its solid lead projectiles was 
totally inadequate as a defense against the tor¬ 
pedo boats. 

The English Navy felt that a gun of Swedish 
origin, on which it was conducting trials, would 
meet the new exigencies if the caliber were in¬ 
creased to an adequate si/e. However, the Brit¬ 
ish discovered the general arrangement ot the 
weapon was so unwieldy that if its total weight 
were limited to that ol the Hotchkiss revolving 
cannon, it was necessary to make the projectiles 


no larger than I inch (less than 20 millimeters). 
This precluded the use of an explosive shell un¬ 
der the terms of the St. Petersburg convention. 
This clearly illustrates Hotchkiss's foresight and 
engineering ability, lor the Swedish gun was 
thus eliminated from competition in weight de¬ 
sign. As the size of the torpedo boat increased, 
and its armor plate thickened, the need for the 
Hotchkiss and its explosive nose fu/ed project ile 
became more apparent. 

The Frenc h had been taught a bitter lesson in 
secret weapons by their stupid handling of the 
production and testing of the mitrailleuse. They 
were taking no chances with the Hotchkiss, 
which was making them again a power to be 
reckoned with. Although the nat ion was at peace 
and no immediate war was in prospect, ordnance 
writers agree that no French machine gun ever 
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received so thorough an investigation as did the 
Hotchkiss revolving cannon. Even though the 
weapon was considered reliable when adopted 
(arid later events verified this conclusion), for 
10 years the gun was fired at the French Nava! 
Testing Grounds at Le Havre. During this pe¬ 
riod every possible point connected with the 
gun, or its ammunition, was exhaustively studied 
and reported. When this prolonged trial was 
finally ended, all the data covering the test were 
assembled and properly classified. 

A mass of information was obtained that en¬ 
abled the authorities to form a true and exact 
judgment, not only of the absolute value of the 
gun itself, but also of the comparative value of 
all other machine guns that were considered 
competitors. 

Various models were constructed to suit the 
special requirements for which they were de¬ 
signed. These different types vaiied in ballistic 
features, weight, dimensions, and manner in 
which they were mounted; but the general sys¬ 
tem of the mechanism was common to all cal¬ 
ibers. 

Although the Hotchkiss revolving cannon 
bears a marked resemblance to the (.ailing, the 
design is original throughout and has many pe¬ 
culiar characteristics found only in this gun. For 
instance, it has intermittent rotation of the bar¬ 
rels without turning the breech mec hanism. The 

barrels remain stationary at the moment of dis- 

0 

charge, thus suppressing the centrifugal motion 
normally imparted to projectiles at the com¬ 
mencement of flight when fired Irom a continu¬ 
ously rotating barrel. Extracting and initial load¬ 
ing take place simultaneously in other barrels 
during this pause. Also, the time lag is ade¬ 
quate to handle hang-fires safely. One fil ing pin 
and spring for discharging all barrels and a sin¬ 
gle loading piston give greater simplicity to the 
mechanism of the Hotchkiss. Therefore all parts 
could be made sufficiently strong and heavy to 
withstand the rough usage to which guns are 
subjected in actual service. 

The shock of discharge is received against a 
massive, immovable brccch, which distributes 
the force evenly to the whole system. This per¬ 
mits the employment of charges and projectiles 
whose only limits on weight and size are those 
dictated by the rapidity of fire. As further proof 

'—51 - 


of superb engineering, the weapon is so well 
designed that it can he completely disassembled 
and assembled without the aid of tools. 

1 he Hotchkiss revolving cannon is composed 
of four distinct groups: (a) The barrels, (b) the 
frame carrying the trunnions and serving as a 
bearing for the forward end of the central shaft, 

(c) the brccch containing operating parts, and 

(d) the actuating mechanism. 

I he five rifled barrels are made of compressed 
steel, which was thought to be the best metal lor 
their construction. They arc rigidly mounted 
parallel to each other around a central shaft, be¬ 
tween two metal discs, and rest in the frame 
carrying the trunnions. They arc rotated and 
controlled by means of a hand crank placed on 
the right side of the breech. The loading, firing, 
and extracting also are controlled by this mecha¬ 
nism. 

The frame is composed of two channel-shaped 
beams carrying the trunnions. I he rear end of 
the frame forms the rest for the breechblock 
which is carried by and fastened to the two 
parallel members. 

The breech itself is cast steel, massively con¬ 
structed to receive the impact of firing. Since it 
is very heavy, it absorbs the greater part of the 
recoil. The rear portion of the weapon contains 
the actuating mechanism, all of which is ac¬ 
cessible through a latched door. 

The mechanism for rotating the barrels and 
performing the functions of loading, firing, and 
extrac ting is composed of a crankshaft carrying 
a worm which works in a pin wheel on the rotat¬ 
ing axis of the barrels. The worm is of irregular 
design, partially helical, partially circular, and 
during operation of the weapon it rotates con¬ 
tinuously. The helical portion causes the barrel 
assembly to rotate 72°, from one indexed posi¬ 
tion to the next. Ihe circular portion locks the 
barrels at indexed position, during which pe¬ 
riod there are three simultaneous actions, each 
in different barrels, loading, filing, and extract- 
ing. 

A spiral cam, on the side of the worm, coc ks 
and discharges the piece at the proper time by 
action of a lug on the firing pin bearing against 
the cam. Rotation of the woim retracts the fir¬ 
ing pin against a leaf spring and allows it to fly 
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Section Through Worm Wheel of Hotchkiss Camion 


Section through Loading Rack of Hotchkiss Cannon 
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forward at the right moment to strike the primer 
and discharge the cartridge. 

Loading and extracting arc accomplished by 
an eccentric on the crank shall that imparts a 
reciprocal motion to the extractor, which is 
geared to the loading piston. The rotation im¬ 
parts an alternating and opposite movement to 
the two racks, so that while one is being re¬ 
tracted, the other is going forward. Thus, a fired 
cartridge is extracted from the lower left barrel 
at the same time a loaded round is placed in the 
upper left-hand chamber. 

The cartridge is not driven home in one com¬ 
plete thrust, hut is cammed the last fraction of 
an inch into position by further rotation of the 
screw. This completes a gradual introduction of 
the cartridge into the chamber without shock. 

After the case is extracted from the chamber, 
it strikes against an ejector prong which pushes 
it out of the extractor and allows it to fall 
through an opening in the under part of the 
breech. The extractor does not depend on a 
spring at any time to retain its hold on the car¬ 
tridge, the action being made positive by cam¬ 
ming. 

To obviate the difficulties that existed in other 
machine-gun systems when the cartridges in the 
act of loading were piled one ti|x>n another, 
there is used an introduction trough, or feeder, 
through which the loading piston works. As the 
piston moves forward to load, a gate rises and 
isolates the other gravity-fed cartridges from the 
one in the act of being placed in the chamber. 
In this manner all jamming of cartridges during 
rapid firing is prevented by the even spacing of 
the incoming rounds. 

The Hotchkiss gun was new in that, it occu¬ 
pied an intermediate position between the liglu 
machine gun shooting solid small-caliber bullets 
and the rapid-fire cannon employing an explo¬ 
sive shell. When mounted correctly, the weapon 
could easily he operated by one man. However, 
the average crew was composed of a loader, an 
operator, and a man on the crank. The operator 
can control the fire by means of a searing ar¬ 
rangement that permits him to stop the firing 
even when the man on the crank still continues 
to rotate the mechanism. The weapon can be 
fired single shot until the exact range is deter¬ 


mined. Then, if rapid fire is desired, feed cases 
with 10 cartridges each are inserted in the feed 
trough. In this manner 60 to 80 rounds can be 
fued. The projectiles were of the type known as 
shrapnel, containing 24 lead balls, .71 inch in 
diameter, arranged in 8 tiers of 3 balls each, 
and having the interstices packed with saw¬ 
dust. When a rate of 80 rounds a minute is at¬ 
tained. the target area is sprayed with over 2,000 
pieces of jagged iron and lead bullets a minute. 

The 37-nun cartridge proper consisted of a 
soldered tube of tin. with one end closed to form 
a cup. This end was reinforced both within and 
without by two iron caps, and fastened with 
three rivets to a wider lound iron plate, which 
formed the true base of the cartridge. T his bore 
the pressure of the gases and afforded a lip for 
the extractor. The percussion cap was also fixed 
permanently in the center of this plate. The load 
was 3i/j ounces of powder and had a thick felt 
wad between ii and the projectile. T he cartridge 
case had a total length of 3.66 inches without 
the projectile. A complete round weighing 12.42 
pounds was 6.68 inches long. 

T he 37-nun gun, when mounted for shipboard 
use, weighed 1,181 pounds and measured 70 
inches over-all. However, there were six models 
of the crank-operated Hotchkiss made for spe¬ 
cific purposes: the light 37-mm tor field use; a 
high velocity 37-mm for Hank defense and for¬ 
tifications; the 37-mm designed for shipboard 
use only; a 40-mm for fortifications; a 47-nun 
gun for naval use; and a 37-mm weapon, also 
for naval use. 

The Hotchkiss Co. was a success from the start 
and enjoyed the confidence of the French au¬ 
thorities, who felt they had the services of the 
greatest machine-gun designer of the age. The 
company not only received large governmental 
orders, but was allowed to export arms to the 
rest of the world. It normally employed a thou¬ 
sand craftsmen who built and assembled weap¬ 
ons. Long before the revolving cannon had 
ended its usefulness, Hotchkiss turned his atten¬ 
tion to the development of other weapons, and 
experimented at great lengths with a machine 
gun to lire a 75-mm projectile that automatically 
opened and closed a drop breech. The principle 
was so sound it is used today on the French 
73-mm gun. 
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Hotchkiss 37-mm Revolving Cannon on Naval Deck Mount 


In 1884, the business having outgrown the St. 
Denis factory, a connection was made with Wil¬ 
liam Armstrong K: Co. of England lot the manu¬ 
facture of Hotchkiss guns at the Elswick works. 
At the height of his fame on M February 1885. 
Hotchkiss died, lor a while the company was 
operated under a trusteeship, but in 1887 the 
affairs of both companies were plated under the 
control ol the French corporation, and renamed 
respectively the Socicte Anon vine des Amiens 
Etahlissements Hotchkiss et Cie. of France and 
the Hotchkiss Ordnance Co. Ltd. in E ngland. In 


1801 the company acquired certain patent rights 
allowing it to manufacture magazine small arms 
and automatic machine guns. For this, they built, 
a separate fac tory outside Paris. 

From the establishment ol the original com¬ 
pany to the building of the new plant to produce 
automatic guns, the firm built and delivered to 
the French Navy alone, over 10,000 revolving 
cannon and 4,000.000 rounds of ammunition. 
The revolving cannon was used bv practically 
every navy in the world at one time or another, 
including Germany, England, Holland. Italy, 
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Denmark, Austria, Russia, Turkey, ancl the 
United States. 

The inventor s theory of combining rapidity 
of fire with destructiveness of exploding projec¬ 
tiles was recognized by all nations, and the great 
company he originated in France carried on his 
policies until his death. One of the most success¬ 
ful methods of selling a weapon to a foreign 
power was first to make the gun as good as hon¬ 
est work and engineering skill could produce, 
then to seek out some person of high rank who 


could he interested in promoting the weapon. 
This mans own name was then attached in such 
a complimentary way that such individuals were 
sometimes mistakenly credited with inventing 
the weapon itself. 

Hotchkiss contributed much to the develop¬ 
ment of repeating arms and left conscientious 
workmen who carried on his progressive ideas 
after his death. In fact, with the coming of an 
entirely different trend in machine-gun design, 
they were prepared to exploit this new principle. 



Chapter 9 

GARDNER MACHINE GUN 


i 


Notwithstanding the wide variety of inven¬ 
tions during this era covering all classes of ma¬ 
chine guns, few justified the term "improved" 
.which was invariably mentioned at the begin¬ 
ning of each patent claim. One of the noteworthy 
exceptions was the Gardner machine gun, in¬ 
vented by William Gardner of Toledo, Ohio, 
who during the Civil War served in the Union 
Army as a volunteer in an Ohio regiment and 
rase to the rank of captain. Being unable to 
finance production of the weapon, he sold Atner- 
can patent rights to the newly formed company 
f Pratt fc Whitney, Hartford, Conn., after an 
cement had been reached whereby the in- 
ntor would receive a royalty on each gun de¬ 
fined. This proved to he a wise move on Gard¬ 
ens part, for Francis Pratt was no novice in gun 
sign. Being a master mechanic and having 
nt many years in the employ ol Colt’s Patent 
ire Arms Co., Pratt had attained a reputation 
r being one of the best gun designers in the 
eld. 

The original gun. invented in 1874, was built 
by hand. I he prototype was turned over to Pratt 
k Whitney, who in less than 1 year produced a 
•capon thought capable of meeting military 
juirements. 

The Gardner gun consisted of two brcech- 
ding barrels placed parallel to each other, an 
<h and a quarter apart. The barrels were 
astened at the breech ends and housed in a sin- 
lc casing. They were loaded, fired, and ejected 
Iternately by one complete revolution of the 
nd crank. 

To facilitate loading, a special wooden block 
s filled with ammunition, rim end protruding, 
his insured fast alinement of the base of the 
und with the slots in the feed guide. These two 
slots, machined in a vertical post, dropped the 
aded cartridges in correct position for the feed 
trance. 

To load and lire, one man inserted the rim 






79 


end of the ammunition projecting from the load¬ 
ing block into the feed guide, then withdrew the 
box from the rounds. Another turned the crank 
and aimed the piece. As the cartridges were fed 
from the guide, they were replenished by the 
loader. In this manner the weapon could be fired 
continuously. 

At the request of Commodore William N. Jef¬ 
fers, Chief of the Bureau of Ordnance, a test was 
held at the United States Navy Yard, Washing¬ 
ton, D.C., in November 1875. In this trial t lie 
system was greatly commended by the officers 
who supervised the test. They suggested that 
Pratt .<• Whitney be allowed to take the weapon 
back to the factory in order to perfect the new 
feed system, invented by E. G. Parkhurst, an en¬ 
gineer of that company. I his simple and efficient 
feed was an arrangement of c ammed levers that 
transferred the cartridge from the feed guide to 
the performcd plate, and positively positioned 
the round in place, retaining the empty case un¬ 
til ejected. The method eliminated the unreli¬ 
able gravity feed for which the weapon was orig¬ 
inally designed. 

A very unique feature was incorporated in the 
gun’s design. In order to overcome extraction 
difficulties, a device known as a ‘‘shell starter ' 
was used. This arrangement consisted of two 
crescent-shaped pieces pinned to the receiver 
that engaged the rim of the discharged round 
before unlocking was fully accomplished and 
cammed it free in the chamber. A loose cartridge 
case was thus left to be removed by the conven- 
tional extractors. This method of initial extrac¬ 
tion was also a development by Parkhurst, who 
added many new and improved pails to this al¬ 
ready reliable mechanism. 

The official report on the working of the Gard¬ 
ner gun mechanism stated that it possessed every 
quality desirable in a machine gun, namely: 
lightness, strength, simplicity and durability: all 
working parts readily accessible; prospects of a 
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Gardner M-irhine Gnn, Model 1879, Cal. .45. 


feed that positively alined the incoming rounds 
independently for each barrel: and an adapta¬ 
tion for firin ' each barrel at will. The media- 

o 

nism worked perfectly and “commends itself to 
the critical examination and consideration' of 
the Government. 

The weapon had other unusual features, such 
as a firing pin that was slowly cocked, thereby 
preventing any sudden impact: and a safety de¬ 
vice that allowed ammunition to be run through 
the weapon without the possibility of discharg¬ 
ing the cartridges. 

Although General Benet. Chief of Ordnance, 
was present at the first test at the Navy Yard, the 
Army showed no inclination to be interested in 


the Gardner gun, feeling, no doubt, that the (jai¬ 
ling was sufficient for Army needs. 

In 1877 additional tests were held in try the 
new feed system, which was deemed reliable, and 
to determine the initial velocity, which was 
measured as 1.280 feet a second. 

The weapon used a center-fire metallic-cascd 
caliber .45 infantry rifle cartridge, manufactured 
by the Union Metallic Cartridge Co. of Bridge¬ 
port. Conn. 

The barrels are securely screwed into the rear 

/ 

barrel ring, which is pinned last to the case. The 
muzzles pass through a similar part called the 
front barrel ring. The rear ring extends from the 
back of the housing far enough to contain all 












GARDNER MACHINE GUN 


81 


bolts, together with operating crank and safety 
stop. A swinging cover, hinged at the forward 
end of the case, is locked firmly in position by a 
quick opening latch. When the rover is raised, 
the whole operating mechanism is fully exposed, 
which permits the hasty clearing of malfunctions. 
The manually operated hand c rank is pinned to 
the crankshaft which is supported by journal 
boxes. Tliesc boxes are locked into the rear of 
the case and serve to protect the swinging cover 
from side thrusts. The body of the crankshaft is 
circular in construction and lias journals, or 
crank pins, for operating the holts. These pins 
are diametrically opposite each other for alter¬ 
nate firing and are eccentric enough to give the 
necessary motion to the holts as they moved to 
the front and back, performing the functions of 
loading tlie live round, and extracting and eject¬ 
ing the empty cartridge case. 


The center portion of the driven side of the 
bolt is machined to fit the periphery of the driv¬ 
ing cam. This is for the purpose of holding the 
bolt stationary about one-fifth of a revolution of 
the crank, so that the time lapse after the firing 
pin falls will be ample security against hang-fires. 

Each bolt is so constructed that it resembles 
the letter U. having a horizontal extension which 
contains the firing pin. firing-pin spring, and ex¬ 
tractor. The U part of the bolt, which works un¬ 
der and around the crank pin, is curved at the 
inner point to correspond with the outer circle 
of the crank. The purpose of the curved front is 
to hold the bolt in position at the instant of 
firing. The firing pin extends from the head of 
the lock through the firing pin spring and sector 
sleeve, ending in a flange, for locking it into a 
sear. 

The latter is made in the form of a bell crank, 
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pivoted in the center of the bolt. It holds the fir¬ 
ing pin sccmclv and prevents it from coining in 
contac t with the primer until purposed released 
from its position by action of the crank journal 
after the lock is in battery in its extreme forward 
position. The cocking device, called the sector, 
or spring compressor, is hinged in a recess of the 
bolt and engages by means of gear teeth. This 
pivoting arm is forced against the safety stop, 
as the main c rank advances. I he firing pin is 
then compressed through the medium of the 
sector sleeve and held safe from accidental dis¬ 
charge but under tension, until released bv the 
action of the sear. 

The lace ol the holt now receives the recoil 
from the charge’s explosion, but is backed up by 
the crankshaft, thus presenting at the time of 
discharge practically a solid member. Each holt 
carries a hook-type extractor which cams itself 
over the rim of the round as it is seated in the 


chamber. When the bolt is retracted, the ex! 
tractor pulls the empty cases from the receiver 
It also performs a double function of preventing 
cartridges from falling through the perforated 
plate, as they are mechanically forced do will 
through a kind of feed valve. 

This valve is operated off the feed-plate lever,] 
attached to the hinged cover and actuated by the 
motion of the loc ks. It utilizes about one-eighth 
the stroke ol the crank in its forward motion. 
The valve is thus given sufficient time to hold 
both cartridge and empty case down in position 
while one is loaded and the other ejected. The 
valve, which is also fastened to the hinged cover, 
has a reciprocating movement across the per¬ 
forated plate, containing two angttlai openings 
the si/e and shape ol the cartridges. The c enters 
of the openings are equidistant from the center 
line of the chambers of the barrels. 

After a cartridge has chopped one-halt its 
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diameter into the valve, it is forced by the action 
of the latter into position for loading, and held 
positively against the cartridge support. As the 
valve is moved back into its original position, the 
cartridge is cammed downward into the slot in 
the plate. At the same time it cuts off the in¬ 
coming rounds in the feed system, and prevents 
their obstructing the progress of the one being 
chambered. 

The upper end of the Gardner’s feed guide has 
a trumpet-shaped mouth to facilitate the en¬ 
trance of the rimmed c artridge heads. The lower 
end has a stop which holds the remaining am¬ 
munition in the guide whenever the latter is 
lifted out of its supporting cover. 

The safety is an oblong block with two posi¬ 
tions. It has an angular lace against which the 
projections of the cocking device in the locks 
may engage when they arc moved forward by the 
operation of the crank. The block is held in 
position by two links, which are moved by an 
arm pinned last to a shaft passing through the 
rear of the receiver. The stop is fastened to the 
ouier end of ihe shaft. This arrangement is con¬ 
structed in the form of a crank having a stop 
spindle placed in the handle. 

Behind the shoulder a spring is located that 
forces the spindle out of the arm into either of 
two stop holes, upper and lower. When the spin¬ 
dle is in the upper hole, the arm is iu line with 
the barrels and the safety stop is thrown iu eon- 
tact with the cocking arm, by which the firing- 
pin springs are compressed. This makes the 
weapon sale, although in a cocked position. 
However, with the spindle in the lower hole the 
safety stop places the cocking arrangement out 
of gear, making it possible to turn the operating 
crank without compressing the firing pin springs. 
As a result the operator may crank live ammuni¬ 
tion through the weapon with perfec t safety. 

When worked in conjunction with the Iced 
valve, which can be made to block the remaining 
ammunition in the feeder, the loaded rounds 
can be removed from the chambers. Yet the 
feeder will remain fully loaded, ready to be put 
inaction instantly. Thereafter, the crank work¬ 
ing the gun can be turned without loading the 
diambers. The double safety feature of the 
Gardner gun has many advantages, both for test¬ 
ing and combat, especially when combined with 


the unique feature of being able to fire the bar¬ 
rels individually or .simultaneously. 

The barrels can be changed in short order by 
driving out a lock pin, and then unscrewing, 
with the use of a wrench, the fiats which are ma¬ 
chined on the barrels and made accessible by a 
large opening on top of the barrel jacket near 
the muzzle end. T his feature is very necessary in 
this type of machine gun, because it uses a black 
powder cat iridge. The arrangement permits a 
visual check and is an easy way to keep the cham¬ 
bers free from the residue left bv this kind of 

4 

propel lain. 

All these features were incorporated in the 
Gardner weapon, test fired to the satisfac tion of 
company officials, and proved successful. Finally, 
after many delays and much correspondence the 
Navy again took it under consideration. Com¬ 
modore Jeffers ordered a final test to be run on 
the gun, and specified that it be conducted at 
the Washington Navy Yard range under the 
supervision of Commander H. I,. Hovvison. T he 
weapon was brought to the Navy Yard by Fran¬ 
cis Pratt and Amos Whitney, who not only ex 
plained the mec hanism and general c haracteris¬ 
tics, but took turns at the crank operating it dur¬ 
ing the day set aside for the test, 17 June 1879. 

The weapon was first examined by the board 
and found to be in good condition, with all parts 
working smoothly. 1 he locks were lightly lubri¬ 
cated with a coating of tallow to keep the black 
powder residue in a fluid state. At a given signal 
the test got underway, with Pratt cranking, and 
a company representative, Mr. Saunders, feed¬ 
ing the gun. A 200-round warm-up burst was 
lired. and the operating parts were examined 
and found to be in perfect condition. T hen two 
ammunition boxes were placed on the left side 
of the gun so that continuous feeding could be 
accomplished and a 1,000-imtnd burst was lired 
without incident. Another check then showed 
that the lending on the parts was solt because of 
the tallow, and the barrel cover was quite hot, 
but not enough to stop the test. Firing was re¬ 
sumed again. When the ammunition was ex¬ 
pended from the boxes, a burst of 431 rounds 
had been fired. The barrels were then found to 
be moderately fouled. The mechanism was vis- 
ually inspected and pronounced in good shape. 
However, the battels and their cover had be- 
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Section of Gardner Bolt Assembly Retracted. 



Section of Gardner Bolt Assembly in Battery. 


come so hot that in clearing the weapon of car¬ 
tridges at the end of the burst, it was recorded 
that “the live round taken from the right barrel 
was too hot to hold in the hand.” ('ll is clear that 
no one had ever experienced a “cook off" up to 
this time.) 

It was decided at this point that die gun should 
be given a burst that would prove the reliability 
of the weapon. A total of a.000 rounds were pre¬ 
pared for continuous feeding. It was recorded 
that the time taken in bringing up the cartridges 
and putting them in the special feeding block 
allowed some cooling of the weapon before fir- 
' tug commenced. With 2 men feeding and a third 
ordnance man helping Whitney on the crank. 


firing was resumed, and 3.019 rounds were fired 
without stopping. The weapon then had its first 
malfunction when the extractor in the riglu- 
hand barrel failed to withdraw the empty case. 

There was a delay of 1 minute 15 seconds (ac¬ 
cording to Navy records) before the brass could 
be removed and firing resumed. Then after a 
burst of 359 shots the same malfunction oc¬ 
curred. The officer in charge allowed the gun’s 
proprietors to take the lock out and examine the 
extractor hooks. They appeared in good condi¬ 
tion, but when flexed by hand, the right extrac¬ 
tor shank appeared not to be as stiff as the left 
one. The extractor recess and the grooves in the 
barrel were observed to be moderately fouled, 
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but they were nor cleaned as the test continued. 
Since each failure occurred with the right ex¬ 
tractor, it was evident that the ammunition was 
not at fault. 

On the next attempt 690 rounds were fired 
and another stoppage octutred. After two more 
bursts consumed 870 rounds, the ammunition 
that had been prepared for the 5.000-round test 
was entirely expended, and firing was concluded 
for the morning. The total time consumed in the 
actual firing of (>,681 rounds, not counting the 
delay for cleaning, was found to be 18 minutes 
55 seconds. The five stoppages from failure to 
extract from the right-hand barrel were recorded 
as taking 5 minutes 84 seconds. 

At noon Messrs. Pratt and Whitney were al¬ 
lowed to remove the locks in an attempt to put 
tlie right-hand extractor in working order. The 
hook on this piece was found to be dulled and 
it was filed by hand to provide more bite into the 
inside rim of the cartridge. The shank was bent 
inward a bit to increase spring tension. 

When firing was resumed alter lunch, the jack¬ 
ets covering the barrels were found to be still 
too hot to pick up the gun by hand. The after¬ 
noon test was to be for the purpose of obtaining 
the best rate of lire. The company elected to fire 
a 2,000-roimd burst, with an average of 380 
rounds a minute. Pratt was not satisfied with this 
performance and, turning the crank himself, 
fired a short burst of 100 rounds in exactly II 
seconds, or a rate of 546 rounds per minute. 

The barrels were so hot by this time that per¬ 
mission was asked and granted to pour water 
through the bores until they cooled down to a 
safe operating temperature. The weapon then 


was moved to the sea wall and the muzzle de¬ 
pressed 29 c . With two ordnance men feeding 
and two assisting on the crank, 430 rounds were 
run through in a 1 -minute burst. With 3 men 
feeding and a like number on the crank, the re¬ 
maining ammunition of the 5,000 to be used in 
the afternoon test were fired, but the rate of fire 
was not recorded. 

No failure to extract look place in the after¬ 
noon firing, as the quick fix resorted to by com¬ 
pany officials to overcome the malfunction most 
certainly proved to be the correct diagnosis and 
cure. The total time for actually firing the 10,- 
000 rounds, again omitting the 5 minutes 35 
seconds delay, was 27 minutes 36 seconds. 

Mention should be made that Gardner also 
designed a one barrel gun, which was bought in 
limited quantities by the United States Navy. 

Unfortunately for Gardner, the firm of Pratt 
k Whitney, and the United States Government, 
the armed services had no interest at this time 
in the further development of machine guns. 
The services were supplied with the Gatling and 
even this reliable weapon was seldom, if ever, 
brought into action against the Indians, whose 
spasmodic uprisings were the only events that 
warranted the use of such weapons. 

The result was that though the Gatcluei met 
successfully every test ordered, nothing was done 
other than the support given by the Navy, which 
adopted the weapon and purchased a limited 
number. Gardner was the first inventor to take 
into consideration the terrific weight factor in¬ 
volved in the design of hand-transported weap¬ 
ons capable of a high rate of sustained lire. His 
single-barrel gun weighed only 70 pounds and 
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its fire power depended solely on how fast the 
operator could turn the handle. This feature 
was recognised by the Navy as desirable for 
mounting in the rigging and for easy handling 
aloft and by landing parties where weight and 
bulk were quite critical. 

The Army on 15 January and 17 March 1880, 
ran duplicate trials at Sandy Hook Proving 
Grounds before a board consisting of Lieut. 
Cols. S. Grispen and T. G. Baylor and Maj. Clif¬ 
ton Comly. After a successful performance the 
board stated that the weapon was reliable, sim¬ 
ply constructed, light in weight, and easily op¬ 
erated. It recommended that the War Depart¬ 
ment buy a limited number for actual use in the 
field service, especially since the cost of the 
weapon was so much less than that of other ma¬ 
chine guns ottered to the Government. Despite 
these recommendations, nothing was ever done 
officially by the Army to utilize the weapon. By 
its inaction the United States lost the benefits ol 
one of the best machine-gun designs ol all time. 
For, the British Navy was quick to capitalize on 
the great contribution Gardner made to weapon 
development. 

Influenced by its successful employment of the 


reliable Gatling, the British Navy had long re¬ 
spected the engineering ability of American gun 
designers. The light, inexpensively produced, 
highly mobile Gardner, to be used in conjunc¬ 
tion with the Gatlings, answered some pressing 
naval problems. Gardner accepted a cordial in¬ 
vitation to visit England and exhibit 1 1 is weapon. 
The Admiralty not only adopted the gun after 
trials proved its worth, but it also purchased 
manufacturing rights whereby the Government 
would erec t a factory for building the arms, pro¬ 
vided the inventor would remain in England to 
supervise their construction. Gardner agreed, 
and after terminating his business connections 
with Pratt & Whitney, he moved to England 
where he resided until his death. 

That the British Admiralty knew what it was 
after is evidenced by the fact that the army, not¬ 
ing tlie navy’s successful trials ol the weapon, 
also became interested in machine guns. The 
government was requested to order a selection 
committee to examine all existing systems ol ma¬ 
chine guns for the purpose of military adoption. 
T his move was very flattering to the navy’s fore¬ 
sight in promoting this gun and proving its ex¬ 
treme serviceability, for the army had hereto- 
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fore been violently opposed to any form of ma¬ 
th ine gun. 

The British Government granted the request. 
The committee, on 21 March 1881, reported 
that, after exhaustive trials of different machine 
guns on 10 points of comparison, the Gardner 
had been prclcrred in 9. It recommended the 
adoption of the two-barrel gun for all branches 
of the service where a light weapon could be 
used and a limber or similar artillery transporta 
tion was not required. 

The extremely rigorous workout given the 
weapons under consideration by the committee 
can be best illustrated by using iis own statistics. 
1 lie Gardner 5-barrcl gun lived 10,754 rounds 
before a failure occurred, which was consider¬ 
ably more than was done by any of the other 8 


guns on trial. Then, each of the 5 barrels fired 
singly 1.500 shots. The total number of mal¬ 
functions was 24, or a percentage of 0.14. Sev¬ 
eral of the jams were at the very beginning ol 
the trial before the gun, which was new, had 
been perfectly adjusted. In the last 7,500 rounds 
fired for endurance, there were but 5 stops: 4 
failures to extract and 1 cartridge bent in the 
feeder. Two of these jams were officially cred¬ 
ited to accidental dropping of ammunition in 
the mud by inexperienced loaders. Leaving out 
these two stoppages, the percentage drops to 
0.04, or 4 malfunctions in 10,000 rounds. 

As another example of the strenuous demands 
placed on these guns during this examination, 
the weapons were left imcleaned and exposed to 
the weather for a full week before firing was re- 
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sumcd. The 5 barrel Gardner fired without hesi¬ 
tation at the rate ol 812 rounds a minute. 

The committee unanimously agreed that the 
Boxer cartridge should be eliminated, or at least 
perfected, as it gave trouble when tried in the 
Gardner, as it did in the Gatling tests. 

That the Royal Navy adopted this lightweight 
gun long before its official use by the army is 
credited to hostile opposition from the Wool¬ 
wich Headquarters of the Royal Artillery. 1 his 
branch was prejudiced against machine guns of 
this type, since the lightweight construction of 
the weapon removed it from the jurisdiction of 
this organization. Artillerymen, though tolerat¬ 
ing cannon-type machine guns for flank defense, 
always regarded them as inferior field pieces. 

While speaking on the rapid machine gun de¬ 
velopment of the British Navy. Capt. Charles 
Bcresford in July 1884, in a lecture given before 
the Royal United Service Institute, stated, *'It 
must he remembered that the navy had had 
more actual experience in the working of ma¬ 
chine guns in the field than any other branch of 
Her Majesty’s Service, as guns for this purpose 
were supplied to the navy, but not to the army." 

The early encouragement to Gardner from the 
British Government in giving him limited or¬ 
ders tor the navy was soon followed by the pur¬ 
chase of large quantities of the weapon for all 


branches of the service. Its value was proved in 
Sudan at the battles of El Tcb and Tamasi, and 
with the naval brigades in the Upper Nile in 
1884 and 18S5. A superior method of mounting 
was designed by a naval engineer which elim¬ 
inated the limber system and resulted in a tripod 
arrangement that was used quite .successfully. 

Long alter the Gardner and other liana 
cranked guns had ceased to be considered first- 
line weapons, due to the method of feed and the 
employment of black powder cartridges, the 
British attempted to bring this type of weapon 
up to a point where it would again he a gun 
with great possibilities. 

The most serious effort along this line was a 
belt-fed design that used smokeless powder car¬ 
tridges. It was commonly known in this country 
as the Robertson, being named for the British 
engineer who was responsible lor the devise- 
nient. As the only improvement deserving men¬ 
tion was the belt feed arrangement, it should 
rightfully he called the Gardner-Rohertson, 
there being too many features of the earlier gun 
present not to be given credit. 

This hybrid was tested in the United State* 
in competition with other mechanisms and 
failed so many times during the trial it was 
withdrawn by its sponsors. Existing records in¬ 
dicate it was never again entered in trials. 


Chapter 10 

LOWELL MACHINE GUN 


The next competitor in the field of machine 
guns was produced in 1875 by die Lowell Manu¬ 
facturing Co., Lowell, Mass. It was the invention 
of DeWitt Clinton Farrington. He organized the 
company at tin’s time, to produce the Lowell 
weapon, which he contended was more reliable 
than any known firing mechanism. Many con¬ 
curred in his opinion and the ollicial tests con¬ 
ducted by the Navy at its Experimental Battery 
at Annapolis, Md., brought out a number of 
original and improved features. It most cer¬ 
tainly did show Farrington to be a man with the 
single purpose of producing the best machine 
gun in existence. It seemed to matter little to 
him that the Government already had similar 
weapons whose performance, according to ord¬ 
nance exper ts, could not be surpassed. 

The Lowell is of unusual design. It has 4 bar¬ 
rels mounted between two supporting discs, ar¬ 
ranged to revolve in a circle. The ling at the 
center of the barrels is provided with trunnions 
which work in the frame connecting the barrels 
with the breech mechanism. When in position, 
the rear ring and enclosed disc lock with the 
frame. By a fastening and pivoting arrangement, 
the barrels can be disconnected and the breech 
end tilted up. This allows the bore to be readily 
inspected or cleaned and makes it relatively easy 
to remove any residue, or a stuck case, from the 
chambers. 

One of its most original features is that only 
the upper barrel is fired. When it becomes over¬ 
heated, it is rotated out of the way by a lever, 
and another is locked in place. This change can 
be made in a matter of seconds, without cutting 
off the feeder, thus allowing the operator to fire 
continuously with the assurance ol a cool barrel 
at all times. 

The working parts arc exceedingly simple, 
and of rugged construction. Il requires only a 
matter of seconds to inspect or remove them. 
The two extractors have a unique feature in 


that they do not depend upon springs, but op¬ 
erate by a positioning cam, forming a solid T 
slot uni.il the empty case is well loosened from 
the chamber. 

The principal parts of the breech mechanism 
arc the crankshaft and worm for rotating the 
feed or carrier rolls. There is also the lock which 
encases the bring pin and spring, and serves as 
a support for the double extractors. All of this 
mechanism with the two carrier rolls and shaft 
is housed in a brass casing, the upper left half of 
whic h is hinged. Immediate access to the oper¬ 
ating parts is permitted by pressing down oil a 
spring-loaded latch, and then raising the whole 
side. With the barrels tilted and the housing 
raised, the entire operating mechanism is ex¬ 
posed for inspection, maintenance, or replace¬ 
ment. 

The cam used to force the plunger, or lock, 
home is so designed that after the lock is in bat¬ 
tery, and the round has been fired, it continues 
to back up the member while the crank rotates. 
This features allows a time lag to take rare of 
hang-fires which are such a dangerous possibility 
in the manually operated type of machine gun 
where rounds are fed in and out of a chamber 
with great rapidity. 

The operating crank of the Lowell gun is lo¬ 
cated directly to the rear, and made so that it 
can be turned without interfering with the gun¬ 
ner’s vision. Because only the barrel located in 
the center of the gun fires at a given time, there 
is no tendency for the recoil to throw off the op¬ 
erator's aim. 

The feeder consists of a square iron Lube, in¬ 
serted in a recess directly over the carrier rolls. 
Extending its whole length on the forward side 
is a T slot milled slightly in excess of the diam¬ 
eter of the cartridge and its rim. The feeder 
holds 30 cartridges, and can be removed, if nec¬ 
essary, by loosening a set screw located at its 
bottom end. The top of the feeder is open and 
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flared to facilitate the introduction of the car 
fridges into their proper position. 

When tlie rims of loaded rounds are dropped 
into the grooves, they fall by gravity to the bot¬ 
tom. The original horizontal position is main¬ 
tained throughout the whole descent. They pass 
out of the feed case at the bottom, and enter the 
recess in the carrier rolls in proper position 10 be 
diambered by the advancing lock plunger. 

In ihe socket which holds the feeder is an am 
munition stop that consists of a spring-loaded 
pawl. It allows the operator to interrupt the feed¬ 
ing at will merely by pushing the release button 
in and turning it slightly 10 the left. The stop 
plunger snaps forward under the incoming 
round, and holds it above the recess of the car¬ 
rier rolls. 

The Lowell gun uses the service caliber .50 
infantry cartridge with a ball of 450 grains and 
»0 grains of powder, as developed by General 
Bcnet. This ammunition is packed in paper con¬ 
tainers so that the rims protrude enough to allow 
easy insertion in the trumpet-shaped mouth of 
the feeder. 

When the feeder is loaded, the weapon may 
be put in action by changing the selector I tom 
snje to fire and rotating the crank clockwise. As 
each round is expended, a lrcsli one drops from 
the feed guide into the lluted carrier roll. It is 
moved downward by further rotation of the 
crank until indexed into position for the plunger 
lock to shove it forward and chamber the car¬ 
tridge. As the loading plunger starts toward bat¬ 
tery. the firing pin lug is held in contact with 
the cocking plate, slowly compressing the spring. 
Upon reaching the locked position, the firing pin 
rides off the cocking plate cam, causing it to snap 
forward under spring tension, striking the pri¬ 
mer and firing the cartridge. 

The continued motion of the propelling cam. 
after a short dwell to allow for hang fires, stalls 
the plunger lock rearward. During the first frac¬ 
tion of an inch of this travel, the double hooks 
of the extractors are positively positioned around 
the rim of the cartridge case forming a solid T 
slot until the case is fully loosened. Then the cx- 
tractor claws come out from under the influence 
of the cam and are left in a position where they 
offer no resistance while the carrier roll rotates 
the empty case through the opening in the hous¬ 


ing. It would be very difficult to originate a 
more positive system to extract and eject an 
empty cartridge case than is found on this 
weapon. 

At the request of the Lowell Manufacturing 
Co., Commodore William W. Jeffers, Chief of 
the Bureau of Ordnance, on 30 September 1870, 
ordered a board to witness an official test of the 
1876 model weapon. At 10 a. m. on 3 October 
1876. at the Experimental Battery at Annapolis, 
Md., the board met. I.t. Comdr. A. S. Crownin- 
shield, die officer in charge of the trials, intro¬ 
duced Farrington, who described the weapon in 
detail, explaining the function of each working 
part while demonstrating the ease of assembly 
and disassembly. 

To prove the Lowell’s simplicity and substan¬ 
tiate the very important claim that trained oper¬ 
ating personnel was unnecessary, Farrington 
asked that someone not engaged in ordnance 
work fire the Lowell during die entire test. This 
request was granted. Two unskilled laborers who 
had never seen the gun before its arrival at An¬ 
napolis were selected. They alternated as opera¬ 
tor and loader throughout the test. After being 
shown once how to remove the lock and two car¬ 
rier rolls, the only pails considered susceptible 
to derangement or fouling, they were able suc¬ 
cessfully to assemble and disassemble the weapon 
when necessary during the trial. 

The muzzles were depressed 35° to subject 
the feed to the maximum vertical angle thought 
necessary for shipboard use. In this position a 
burst of 2,100 rounds was fired. The feed system 
and all other mechanisms worked perfectly. The 
only delays in this burst were for rotating a cool 
barrel into position. These changes were deemed 
necessary approximately every 400 rounds, and 
averaged 5 seconds each. The 2,100 shots were 
fired in 8 minutes 30 seconds, including all de¬ 
lays in shifting barrels. 

A total of 9,870 rounds were fired during the 
day, with the laborers manning the weapon. 
Practically all firing was in bursts averaging 400 
rounds. It was noted by the firing officer that 
when such a burst was fired the barrels were hot 
enough to char paper, but not to light it. When 
600 rounds were fired without stopping, the 
paper would light upon contact, but the barrels 


Lowell Machine Gun with Cover Open and Barrels Depressed for Inspection. 


could still be rotated easily with the shifting 
lever. 

Farrington had had trouble in doing this in a 
previous unofficial test. Therefore, a clearance ol 
inch had been made between the breech end 
of the barrels and their fastenings in the main 
body of the receiver to compensate for expansion 
from heating. 

Near the end of the day, Farrington asked to 
be allowed to use a new method of detonating 
the primer in lieu of the conventional spring- 
loaded firing pin. He called it a system of firing 
by pressure. The tip of the tiring pin was forced 
into the primer by a cam arrangement striking 
a lug on the assembly at the instant the weapon 


was securely locked. Farrington claimed the 
lurching forward of this heavy piece crushing 
the primer would bring about ignition as effec¬ 
tively as the quick snap effect heretofore admin¬ 
istered by the spring-loaded firing pin. 

An attempt to fire 550 rounds was made using 
the new method. All but 15 of the primers ig¬ 
nited. Farrington explained to the officers pres¬ 
ent that the novel principle was really unde¬ 
veloped. Its discovery had been the result of 
observation from an unofficial test, when he 
found he could fire the weapon with the firing 
pin spring removed. 

The Naval board was much impressed by this 
system of detonating the primer and went so far 




































LOWELL MACHINE GUN 


93 


as lo make drawings of modifications that, in its 
opinion, would make it more reliable. I his bit 
of observation on Farrington's part, and the help¬ 
ful suggestions made by Lt. Cotndr. Crown in- 
shield and Lt. Edward Very, were the origin of 
what is known today as inertia firing. It has been 
basic in machine-gun design ever since. 

Several 300-round bursts were checked for 
rate of lire. The two best rales rec orded were one 

in 50 and the other in 53 seconds. Since the cvclc 

/ 

of operation was governed by the operator's 
strength in rotating the crank, this rate could be 
increased or decreased at will. 

The firing records show only four malftmi- 
l >ns in the total number of rounds expended 
miring the day’s firing. Of these, only two hang 
hies were considered serious by the firing officer. 
No damage was done in either case to the firing 
mechanism. One of the hang fires exploded, driv¬ 
ing the bullet into the barrel. After an examina- 
.ion showed the weapon could continue firing, 
he plugged barrel was rotated out of the way 
bill the idea of driving out the bullet at the end 
of the burst. At the end of firing, however, the 
barrel was found to have been so hot that the 
bullet had melted, making removal very difficult. 

Inventors of this era were quick to capitalize 
even the smallest tilings. Farrington, tlicrc- 

c, pointed out that no other weapon could so 
quickly resume firing when a barrel had been 
hopelessly plugged by the worst malfunction 
imaginable—a shell going off when the weapon 
was unloc ked, leaving a bullet in the barrel. The 
total time involved alter the accident until firing 
/was resumed was recorded by the observers as 
being 40 seconds. 

The rate of lire of the Lowell was well over 
the minimum previously agreed upon as a prac¬ 
tical rate for manually operated machine guns. 
The hoard recommended that more considera¬ 
tion be given to simplicity of mechanism.. |K>ssi- 
bility of getting out of order, feed and extraction 
methods, durability, and accessibility of parts. 
It further stated that of all the machine guns 
known to them, the Lowell mechanism had been 
brought closest to perfection. 

Following its creditable performance at An¬ 
napolis, the weapon was sent back to the factory. 
There all the modifications suggested by the 
board, plus many features Farrington believed 


would constitute improvements, were built into 
the gun. Finally, when it was thought ready for 
the grueling bursts ol lire demanded bv the Navy 
during this period of machine-gun development, 
it was returned lor another test. The records of 
this performance show the stamina of the im¬ 
proved weapon. 

The whole program was carried out with un¬ 
usual speed. Commodore Jeffers issued the oiclei 
authorizing the trial on 12 July 1877. The 
weapon arrived at Annapolis at 8 a.in. on the 
13th. by the next afternoon. 50.000 rounds had 
been fired through the weapon. And on 16 July 
1877. the full report, including all firing data, 
recommendations, and conclusions, was in the 
hands of Commodore Jeffers who, with high of¬ 
ficials, had witnessed the trial in its entirety. 

The report is far too bulky to give more than 
the high lights. T he most outstanding is the 
statement ot the firing officer, Commander R. S. 
McCormick, concerning the weapon’s over-all 
performance. 

" 1 here were two stoppages only during the 
prolonged test ol the gun. The first which oc¬ 
casioned a delay of 68 minutes was caused by the 
crank and internal gear which arc connected to¬ 
gether, binding upon the crankstud for want of 
lubrication. The second which consumed seven 
minutes was due to the shanks of the extractors 
having been probably sprung by the explosion 
of a cartridge left intentionally partly inserted 
in the barrels, to try the effect of their heat on it, 
aided perhaps by the action of a serious hang- 
fire that had occurred in the rolls. It was neces¬ 
sary to shift lock once, the firing pin having be¬ 
come jammed by the back fire of a cartridge 
which had been pierced through the cap. The 
old lock was repaired and made ready for use by 
simply hammering back the firing pin and then 
pouring alcohol into its cylinder [firing pin re¬ 
cess). The trial showed the great advantage of 
being able to throw out of use altogether and 
without delay a barrel which from any cause had 
become choked. At the end of the trial the gun 
was taken apart and carefully inspected. No wear 
or signs of failing were discovered about any of 
its parts.” 

In view of the fact that the United States was 
not at war, and there was not even the slightest 
indication of trouble in the neat future, the 
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rapid development oF machine guns by the 
American Navy at this time was indeed out of 
the ordinary. The early tests of the I.owell gun 
were remarkable for a prototype weapon, as 
there seemed to be no limit to the ingenuity of 
DeWitt Farrington in adding improvements to 
ail already reliable mechanism. This was espe¬ 
cially unusual since he had no Government con¬ 
tracts to encourage him financially. However, the 
Navy did give the weapon every consideration 
possible in the way of testing facilities and ad¬ 
vice. The firing officers even went so far as to 
make suggestions and prepare drawings on fea¬ 
tures that they thought would be beneficial to 
its operation. 

One of the improvements requested was the 
simplification of the bulky design ol the rear 
housing containing the two feed rolls. With this 
in mind, Farrington worked out a modification 
which retained all the good qualities of positive 
extracting and ejecting. Only one roll is used in 
conjunction with a cam-operated feed arm that 
positively places a cartridge in position for the 
plunger to chamber and lire. In this c hange the 
cartridges aie fed. not directly into the flutes of 
the rolls as before, but upon an inclined surface. 
They are placed in'o the recess by a spring-loaded 
linger that is held back until the proper moment 
by a roller cam functioning onlv when the roll 
is at rest. 1 he round is positively held in t lie flute 
of the loll, until it is revolved into the prolonga¬ 
tion of the axis of the barrel. There it is cham¬ 
bered by the plunger lock. The design is thus 
improved by permitting a more streamlined 
housing. 

The single feeder roll is locked by the fluted 
plate on the roll shaft whose flutes are concentric 
with, and ride upon, the disc: on the main shaft. 
This action prevents any motion of the rolls 
until the recess in the disc is opposed to. and 
frees the corner of. one of the flutes. I lie stud 
on the disc then comes into action and engages 
a tooth of the carrier allowing it to turn only one 
flute and stop. The feed finger is now cammed 
forward, positioning the round. 

It was recognized that the second cartridge 
which exploded in the feed rolls during the early 
test might have been the result of the firing pin 
prematurely searing off, while the lock plunger 
was chambering the round—instead of a too hasty 


unlocking of a hang fire as was first stated in the 
firing records. In order to make certain that the 
modified weapon could not be seared off acci¬ 
dentally (as bad been possible with the first gun), 
the main cam, or the lock plunger driving cam, 
was fastened to the main shaft. It was so designed 
that the firing pin was retracted and cocked dur¬ 
ing the forward motion of the lock plunger. The 
cocking lug was removed as an obstruction onlv 
when the weapon was securely locked. This eli¬ 
minated the possibility of accidental discharge 
in the act of chambering. 

A handle for shifting the barrels was placed 
on the front side of the rear barrel disc in order 
to make the lever stronger. It permitted the ex¬ 
tension of the carrier roll so that the flute served 
as a guide to within a sixteenth ol an inch of the 
chamber entrance. 

There were a few other modifications, such as 
placing a plate in front of the breech ring to hold 
the barrels more firmly and a change in the way 
the weapon was connected to the traverse mech¬ 
anism and elevating screw. 1 lie latter proved to 
he undesirable. Filing was interrupted on an 
average of once every thousand rounds because 
the brass separated and left a portion in the 
chamber to jam the incoming round. 

The demonstrators were successful in getting 
oft a 2.00()-round burst, on which the rate of fire 
was recorded as being -152 rounds a minute. This 
was a marked increase over the first Lowell 
model. When a second man on the crank was 
added, the gun later reached a rate of GOO shots 
a minute. 

After 1 hours 57 minutes of firing, the hoard 
of offic ers stopped the lest. They felt at this point 
it should be established whether the weapon or 
the ammunition was at fault, with regard to the 
consistent splitting of cartridge cases. Out of 19,- 
200 rounds fired throughout the day. 1.803 had 
split the brass clown the side. A few had rup¬ 
tured. leaving a portion of the empty case in the 
chamber. 

A Remington infantry rifle with perfect head 
spacing was brought to the range, and 500 rounds 
of the ammunition were fired. Upon examina¬ 
tion of the empty cases, 105 were found to be 
split in the same manner as were the ones fired in 
the Lowell gun. To be more certain that the gun 
was not at fault, a sulphur cast was made of each 
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chamber. When gauged, they were found to be 
of correct dimensions. 

As no other ammunition was available, the 
board deemed that a continuance of the trial 
would only expend labor and material without 
furnishing any information as to the real quality 
of the gun after its alteration. Testing was post¬ 
poned therefore. 

A comparison of the Lowell gun with its rivals 
detracted nothing from the performance. It used 
only one lock, and was able to change quickly 
from an overheated or disabled barrel to a cool 
and serviceable one, maintaining in this manner 
a continuous lire. It was most certainly a wonder¬ 
ful example of the skill and ingenuity of gun 
designers of this period, who thrived on com¬ 
petition and welcomed opportunities to pit in¬ 
ventive skill against all problems. 

After the unsuccessful attempt resulting from 
the bad lot of ammunition, no further test was 
made of the weapon until 7 May 1879. The gun 
was then returned to the Experimental Battery, 
accompanied by 25,000 rounds of ammunition, 
furnished by the Lowell Co., and made expressly 
for the test by the United States Cartridge Co., 
also of Lowell. 

It seemed to have been an ironclad policy of 


the Navy to take under consideration practically 
anything offered. Before a weapon could be sent 
to the proving ground, all claims made for it 
must he verified at the Experimental Battery of 
Annapolis. This Battery superintended all pro¬ 
totype firing and offered to the inventor any help 
or suggestions that would better the performance 
of his firing mechanism. It permitted the inven¬ 
tor, or company representative, the privilege of 
actively operating the weapon himself, or of 
designating some particular individual, if it was 
felt his knowledge and experience would help it 
pass the severe trials for endurance and speed. 

It will be noted that once a test got under way, 
a delay for any reason whatsoever was counted 
against the rate of fire. In taking a specific rate of 
fire, a 5-, 10-, or 15-minute burst was shot, fol¬ 
lowed by counting the empty brass on the 
ground. 

The results of this 187!) trial are hard to be¬ 
lieve when compared to our present-day concep¬ 
tion of machine guns. Therefore, the report of 
the day’s firing is given in its entirety. A more 
complete picture may, thus, be obtained of the 
requirements demanded. 

The following tabulation outlines the test 
chronologically: 


Times 

Car- 

Remark* 

H.M.S. 

fired 



Commenced firing: 



No. 

1 barrel . 

.. 11.45.00 

500 


No. 

2 barrel . 

40.42 

1,000 


No. 

3 barrel . 

48.34 

1.500 


No. 

4 barrel . 

50.17 

2.000 


No. 

1 barrel . 

51.50 

2.500 

Changed 

man at crank ... 

52.10 


No. 

2 barrel . 

53.50 

3.000 

Changed 

mail at crank .. . 

54.31 


No. 

3 barrel . 

55.33 

3.500 

No. 

4 barrel . 

57.20 

4.000 

No. 

1 barrel . 

58.53 

4.500 

Cha 

nged 

man at crank .. . 

50.00 


No. 

2 bn 

trrel . 

.. 12.00.38 

5.000 

Ceased firing. 

02.00 


Commenced firing: 




No. 

3 barrel . 

.. 12.18.00 

5,500 


No. 

4 barrel . 

19.35 


• 

No. 

1 barrel . 

21.13 



The gun has considerable vertical vibration. 


All parts of the gun working well. 

No delays over 2s. in shifting die barrels or the 
men at the crank. 

A slight breeze blew the smoke directly to the rear 
causing much annoyance to the men serving the 
gun. 

5,000 cartridges were fired in 17m. 06s. which is 
at the rate ol 292 per minute. 
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Car- 

Times c ridges 

Remarks 


II.M-S. fired 



No. 2 barrel . 22.50 

No. 3 barrel . 24.05 

No. 4 barrel . 20.12 

Stopped . 27.13 

No. 1 barrel . 28.00 

No. 2 barrel . 29.40 

No. 3 barrel . 31.20 

Stopped . 33.10 

No. 4 barrel . 33.50 

Ceased firing . 35.25 

Commenced firing. 1.03.15 

Changed barrel . 3.50 

Ceased firing. 6.56 


Commenced firing for maxi¬ 
mum speed . 2.04.56 

Ceased firing. 2.06.56 

Commenced firing for maxi¬ 
mum speed . 2.10.00 

Stopped firing. 2.10.35 

Resumed firing for maximum 

speed . 2.15.00 

Stopped and changed barrel. 2.16.00 

Resumed firing . 2.16.12 

(Stopped . 2.17.35 


10,000 


12,000 


12,740 


12,980 


13,950 


Commenced firing . 

Ceased firing . 

Commenced firing for maxi¬ 
mum speed . 

Ceased firing. 

Commenced firing for maxi¬ 
mum speed . 

Ceased firing. 

Commenced firing . 


2 . 20.00 

2 . 20.20 

2.25.00 

2.27.37 

2.33.00 

2.35.30 

3.03.30 


13.980 

14.980 

15.980 


Delay of 18s. caused by the splitting ofT of a piece 
of brass lining which was soldered in head of 
feeder. 

Changed feeder. 

A cartridge shell failed to extract. Delay of 20s. 


At lh. 03m. 50s. a shell failed to extract, delay of 
10s. 

The bearing of the [finger pivot] was found to he 
loose, and the points of the extractor hooks ap¬ 
peared to be much worn. (Afterwards cleaned 
and found to be broken off.) Changed lock and 
screwed up bearing oft the finger pivot. 


740 cartridges were fired in 2m., which is at the 
rate of 370 per minute. 

240 cartridges were fired in 35s., which is at the 
rale of 411 pet minute. 


At 2h. 16m. 00s. a shell failed to extract: delay 
of 12s. 

At 2h. 17m. 35s. there was a jam caused by one of 
the leaves of the carrier roll being split at its 
rear end and turned into its flute, preventing 
the entrance of the lock. Cause unknown. The 
leaf was pushed back into line and at 2h. 20m. 
00s. resumed firing at a slow speed. 

Gun worked well. 

No. 4 barrel alone was used, and it became very 
hot. inflaming paper and pine splinters. 

No. 1 barrel alone was used, with same results as 
above. 

The gun mounted on its field carriage and de¬ 
pressed 34® was fired without traverse from the 
sea wall into the water. 
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Times 

II.M-S. 

I 

Car¬ 
tridges 
fi red 

Jam . 

5.05 


Resumed firing. 

5.45 


Changed barrel. 

7.30 


J a «n . 

10.20 


Resumed firing. 

10.30 


Changed barrel . 

.... 11.45 


Jt" .. 

12.13 


Resumed firing. 

12.25 


Changed barrel . 

15.14 


Failed to extract 



Changed barrel . 

18.15 


Failed to extract 



Changed barrel . 

19.10 


Ceased firing. 

20.50 

19.980 

Commenced firing. 

.... 3.32.00 


Changed barrel . 

33.30 


lain . . . 

_ 3.34.20 


Ceased firing. 

_ 35.36 

20.980 

Commenced firing . 

. ... 3.48.25 


Ceased firing. 

52.13 

21,980 


Commenced firing . 4.01.12 

Jam . 4.20 

Failed to extract. 4.07.10 

Ceased firing. 4.11.26 23,960 

Cartridges fired in preliminary 

shots during trial . 40 


Remarks 


At* 3h. 05m. 05s. a shell was torn near the ball in 
loading and caused a jam. Delay of 40s. 

At 3h. 10m. 20s. jam same as above, delay of 10s 

Ai Ali. 12m. 13s. jam same as above, delay 5s. 

F.xamination of the cartridges shows that in many 
of them the shells arc not properly crimped 
around the balls, which is probably the cause 
of their tearing in loading. 

Gun seemed to work less easily. A screw pin ol 
one extractor works out. 

Gun mounted as before and depressed 34° was 
fired with full traverse. s j 

At 3.34.20 jam from torn shell as before, delay of 
25s. 

(.tin mounted on its rail pivot and fired from sea 
wall into the water. Depressed (about 25°) and 
trained by means ol the training bar. The man 
turning the crank attended to the training bar 
until 600 cartridges were fired, after which the 
training was done by another man. Examina¬ 
tion of the loc k showed that one of the extrac¬ 
tor hooks was broken at the point—changed 
lock. 

Gun mounted on its field carriage—depressed 34 c , 
was fired from the sea wall into the water. At 
4h. 04m. 20s. a shell was torn in loading as be¬ 
fore—delay of 10s. ;; 

At 4h. 07m. 10s. a shell failed to extract-delay 
of 10s. I 

I he gun was examined and found to be in serv¬ 
iceable condition with the exception of the 
broken extractor hooks. 


Total . 24.000 

Resume 

Total number of cartridges fed to the gun. 

Greatest number per minute (at 2h. Ifinn. 12s.) .... 

Misfires (bad primers). 

Shells torn in loading. 
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A similar test was also conducted by the Army 
at the Sandy Hook Proving Ground with prac¬ 
tically the same results as the Navy had obtained. 

While the most skeptical individual was forced 
to marvel at the reliability of the weapon, the 
fact remained iliat this country had no imme¬ 
diate need for the gun. The limited encourage¬ 
ment given by Naval adoption of the gun was not 
suOicienL in a financial way to keep the I.owell 


Firearms Manufacturing Co. solvent. A few were 
delivered to the American Navy, 20 were sold to 
the Russian Navy, 3 went to the State of Cali¬ 
fornia for its prisons, and 1 to the police depart¬ 
ment of tlie city of Cinc innati. After these sales, 
the Lowell Co. collapsed, but not before DeWitt 
Farrington had contributed certain basic prin¬ 
ciples of design that have been used to the pres¬ 
ent day. 



Chapter 11 

WILDER MACHINE GUN 


The phenomenal success of the Gatling and 
Gardner guns led many inventors in this country 
to design weapons that, in their opinion, were 
superior. In doing so, they hoped to sell their 
products to the Government, but il no interest 
was forthcoming, then to any foreign power that 
would adopt them for service use. One of the 
most outstanding examples of an attempt to bet¬ 
ter machine-gun design by sheer engineering 
ability was the gun invented by Elihu Wilder of 
Hillsborough, N. H. In 1870 he made a proto¬ 
type weapon capable of being demonstrated. 

The Wilder gun was made with five barrels in 
a semicircle, fastened rigidly fore and alt. The 
barrels did not revolve, which. Wilder claimed, 
allowed him a great advantage in loading. With 
revolving barrels the ammunition had to feed 
through one port and be chambered as each bar¬ 
rel followed the other in the cycle of rotation. 
With his system each barrel had its own car¬ 
tridge inlet which enabled one to load consid¬ 
erably faster, and to use. at will, any or all of tlie 
five barrels. 

Wilder pointed out that other machine guns 
using stationary barrels side by side, or in stacks, 
necessitated an equal number of locks. As firing 
capacity and the number of locks are increased, 
so do the chances of their getting out of order, to 
say nothing of the additional cost, weight, and 
bulk. However, with the live barrels placed in a 
hall circle, as Wilder had done, the weapon was 
not only much more compact, using otdy two 
locks; but one cam could operate all the bolts, 
fore and aft. This was espec ially important, since 
the action of the bolts was independent of either 
the striker or the hammer, thereby eliminating 
the wear and friction that most weajxms of this 
type would naturally have. Wilder positioned 
his two locks opposite each other. This enabled 
him to discharge all the bands with a half turn 
of the crank: in other words, each barrel was 
fired twice during one revolution ol the crank. 


giving a rate of fire double that of similar weap¬ 
ons. 

His extractors were the double-jawed kind that 
cammed over the rim of the cartridge when the 
bolt was in battery with the cartridge in the 
chamber. This presented a solid T slot until 
initial extraction had been accomplished. 

The original weapon used the caliber .45-70 
service cartridge and In st was designed for tripod 
firing, although provision was made whereby it 
could be mounted on the standard howitzer 
limber. 

After the five feed guides are filled to a ca¬ 
pacity of 50 rounds each, the feed stop pawls are 
placed on often and the weapon is ready for ac¬ 
tion. As the rotation of the operating handle be¬ 
gins. a cartridge is dropped into the top recess 
and brought immediately in line with its in 
tended barrel. The forward travel of the holt 
forces the round into its chamber by the engage¬ 
ment of the lug that rides in the cam. At the same 
time the hammer is cocked by a ratchet-type cam, 
compressing its spring. It sears off at the high 
point, and the hammer snaps forward, driving 
the firing pin against the primer with great force 
and firing the cartridge. Located diametrically 
opposite each other are two such hammers lor* 
the five barrels—a very simple system that would 
save much maintenance. 

The weapon having been fired at the conclu¬ 
sion of an intended time lag, a helical cam with 
a steep slope jacks the bolt rearward with great 
speed, carrying with it the empty cartridge case. 
At a distance slightly greater than that of the 
empty c ase the extractors relax all hold on the 
rim of the case, and a section of the star-wheel 
guide revolves the empty case free of the work¬ 
ing mec hanism, where it is released to drop out 
of the gun by gravity. f 

This method of completely releasing the brass 
In the extractors before ejection functioned per¬ 
fectly when firing horizontally. For shipboard 
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Wilder Machine Gun on Tripod Mount 
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use. however, where firing was sometimes straight 
down, the cartridge would drop hack in the 
chamber before the star wheel rotated it to strike 
the ejector fingers, l o overcome this fault, five 
levers were used (one for each barrel). Actuated 
by c ams, they would swing in between the spent 
cartridge and the chamber, until ejection was 
completed, and then return to their normal posi¬ 
tion, leaving the barrel open to receive the next 
round. 

The ejectors, called by the inventor “abutment 
lingers/’ forced the empty cases out of the star 
wheel and insured that they could not fall or 
bound back into the mechanism. In the bottom 
of the receiver a deflection plate helped to con¬ 
trol the flight of the brass and kept spent car¬ 
tridges from piling up in the housing when firing 
at a high rare. 

The Wilder gun was optionally equipped with 
a water jacket and a device giving the muzzles a 
lateral motion to and fro during firing. There 
was also a three-barrel version of the weapon in¬ 


tended for mounting on horseback. This smaller 
arm weighed only 70 pounds, and was rated as 
l>eing capable of fil ing at a speed of 1.000 rounds 
a minute. This lire power was doubled in the 
five-barrel version. Brig. Gen. Charles Benjamin 
Norton, former United States Commissioner to 
the Paris Imposition, referring in 1882 to one of 
the guns which had been displayed there, staled, 
“It is claimed this arm is capable of being fired 
at a rate of 2,000 shots a minute, this being based 
on results of a late trial where 200 shots wete 
fired in (3 seconds.” 

There is no doubt that the Wilder gun would 
have furnished serious competition to contem¬ 
porary weapons il the inventor had not died 
shortly alter his first models were produced 
I .it t ie was done with it until nearly 20 yean 
later when his widow sold her interest to a Bos 
ton concern which, no doubt, planned produc 
tion of the weapon. 

By this time manually operated guns wen 
doomed, regardless of cleverness of design or rate 
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of fire, as the fully automatic machine gun had 
become a reliable weapon. 

The Wilder gun in reality embodied the Rip- 
ey principle made to employ a feed system ca¬ 
pable of producing sustained fire. In doing this, 
Wilder used Gatling’s mode of feeding prac¬ 
tically in its entirety. It seems ironical that this 
weapon could very easily have furnished stiff 
competition to the Gatling, which was likewise 
very similar to the Ripley mechanism. 

A large caliber weapon was under design by 
the inventor before his death. It was to use the 
37-mm round of the Hotchkiss revolving cannon 


and had a high rate of fire resulting from the fact 
that only the firing mechanism revolved in place 
of the heavy barrels of similar guns. Its easy cycle 
of operation, combined with the devastating ex¬ 
plosive effect of the projectile, would have made 
a naval weapon of great destructive possibilities 
against torpedo boats and other lightly armored 
vessels. It was later estimated that its rapidity of 
fire would have been four times that of the 
Hotchkiss. However, there was no immediate 
need for the gun, and without stimulus the 37- 
mm version was never carried beyond the blue¬ 
print stage. 


Chapter 12 

J. H. McLEAN'S "PEACE MAKERS" 


For some reason the profession ol gun design 
and development seems ro have been infested 
with more phonies than any other known voca¬ 
tion. It would he a great injustice to the true 
craftsmen of the manually operated machine-gun 
era not to mention in contrast the alleged inven¬ 
tions ol l>r. ). H. McLean and his assistant. 
Myron C.oloney. These men invented more 
mythical weapons, had more publicity, and ac¬ 
complished less than anyone since Ruckle. 

Mc Lean was born in Scotland in 1820. and a 
few months later his father emigrated to Nova 
Scotia. At the age of 13 the boy left home and 
followed the frontier west as far as Sr. l ouis. 
where he attended a medical college. He decided, 
at this rime, to concoct a preparation known as 
a "strengthening cordial” which, according ro 
advertisements, would cure just about anything 
from pink eye ro paralysis. The returns from his 
patent-medicine sales, which were pi.tc tic allv all 
profit, soon made McLean immensely wealthy. 
At this point lie entered the gun-clevelopment 



field. This sudden c hange in professions was no 
doubt due to a chance meeting with Myron 
C.oloney of New Haven, Conn., a self-confessed 
inventor of great reknown. 

Ill is pair set out upon a mission, the scope and 
ambition of which the world has never known; 
thev patented impregnable forts, tmsinkahle 
ships, repeating c annon, gun-launched torpedoes, 
repealing pistols, rifles, and mac hine guns of all 
desc riptions. The best insight into the aims of 
McLean and Coloney can be obtained by quot¬ 
ing 1mm a 200-page brochure advertising their 
world-shaking ordnance designs and extolling 
the inventors. The pamphlet, entitled Jmpcrkl 
l.dict. was written by the promoters themselves, 
bur was phrased stiltedly in the third person. 

"Dr. J. H. McLeans Strengthening Cordial 
and Illoori Purifier, with his other prepared 
medic ines, can now he found in drug stores in 
nearly every village, hamlet and home in the 
W estern and Southern States—in fact, in many 
places in Europe as well as the United States— 
accessible to the poor as well as the rich. That 
humane mission fully accomplished, that great 
life work carried out, one might think would be 
.sufficient: but the Doc ten 's great heart burned 4 
to go on—go on to do more for his fellow men. 
Hearing of the killing and slaughter of the brave 
soldiers in Europe and Asia at the will of their 
rulers, lie resolved to develop such terribly de¬ 
stine live weapons ol war, arms, torpedoes, and 
fortresses, and such perfect defenses, as would- 
compel all nations to keep peace towards each 
othei. 

" Save tlie Lives of the People' is his motto. 

"In pursuing his professional career unaided 
and alone, he amassed a large fortune. The 
people of the Mississippi Valley know well I)r.‘ 
J. 11. Me Lean s Grand Towci Block and his vaa 
Laboratory. With him to will is to do and tc 
have done, having all the means necessary at hi* 
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command, and the brain and vital force to carry 
out his enterprises. He has succeeded in develop¬ 
ing, and now presents to the world, the most ter¬ 
ribly destructive weapons oi war, from a 48-shot 
pistol and 128-shot rifle (self-loadingi up to can¬ 
nons of all grades: Battery (machine) Coins ca¬ 
pable of firing from GOO shots a minute up to 
2,000 shots a minute, and sweeping an area of six 
miles; Infantry and Rifle Protection forms; 
Floating and Permanent, absolutely im /ji equable 
Fortresses; swift-sailing vessels, which cannot be 
sunk by perforation. . . . 

“When the world has fully realized the grand 
success of the crowning act of the life ol Doctor 
James Henry McLean . . . we think all will ac¬ 
knowledge that he is truly a Man of Destiny, a 

<f j 

great reformer in the highest sense of the word, 
arid a savior of the tyrannized ancl down-trodden 
human race. So mote it be.’ ** 

It will be noted that McLean could not resist 
the temptation to list the wonderfully dilative 
powers of his patent medicine at the same time 
he described the awesome engines of war he and 
Coloney invented. It is hard to believe any man 
could write about his own accomplish men is in 
such glowing terms without stretching his ego to 
the exploding point. 

Myron Coloney, in writing about himself in 
the same pamphlet, left no indication that he was 
suffering from an inferiority complex and ad¬ 
mitted that he even startled himself, at times, 
with his various gun inventions. A short quota¬ 
tion is given from the many pages he wrote about 
himself. 

“Myron Coloney was born in St. Lawrence 
County, N. V., on the 24th of April 1832, and 
when still quite young, exhibited great construc¬ 
tive skill and mechanical ability in building 
boyish sawmills, apple-paring machines, animal 
traps & etc., of curious and novel workmanship. 
Amongst those rich traits of character with which 
he was endowed, there was also a deep love for 
literature. This desire grew almost into a passion, 
and determined the young lad to enter a print¬ 
ing office, rather than follow his father's more 
successful trade. . . . 

‘‘Among the most, important creators of 
wealth, in any nation, are the inventors. They 
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are the pioneers in merchandising, in mechanics, 
and in the arts of sciences. One class of ingenious 
men invents a new forcible and impressive 
method of making known their business and of 
selling their wares, and thereby secure wealth for 
themselves and afford a means of livelihood to 
their employees. Other inventive minds, of a 
mechanical turn, perceive defects in mechanism, 
and thereupon, originate new devices which 
cheapen cost and increase production. Both of 
these classes, in their way, are cicalors of the 
wealth of a nation. 

"There are others, and great inventors, who. 
with one master stroke of genius, wipe out all 
past works of a class and create instead better 
and more useful forms, which in their applica¬ 
tion, give employment to the many, and contrib¬ 
ute to the general prosperity of the nation. The 
effort of their genius may he directed toward im- 
provements in the tools employed in husbandry, 
or towards the perfection of machinery for the 
manufacture of textile fabrics, or in an effort to 
create more powerful engines of war. Whatever 
may be the bent of their effort, the achievement 
is the same. The world is astonished at the result, 
and then commences to make use of the improve¬ 
ments. and carries them forward to ultimate per¬ 
fection. employing the labor and the skill of 
thousands. 
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“To this class, we think, belongs Myron Col- 
oney, one of the inventors of the Dr. James H. 
McLean Peace Makers. . . . Myron Coloney en¬ 
gaged at once with Dr. McLean, and removed to 
New Haven, Connecticut, where he could ob¬ 
tain the best skill and most able and intelligent 
mechanics, to superintend and develop these ter¬ 
rible engines of destruction, which are intended 
to strike terror to the heart of every enemy. Not 
only those devices ... but other great inventions, 
which his fruitful inventive brain suggested and 
which he has since perfected, have been called 
into being, and which will create an enthusiasm 
and a sense of security in every nation on this 
globe, handing down to posterity the name ol 
Myron Coloney, in connection with Dr. J. H. 
McLean’s Peace Makers, with the great honor 
and credit.” 

These two self-acknowledged geniuses con¬ 
tinued on for more than 200 pages on a subject 
they both loved, namely, J. 11. McLean and 
Myron Coloney. They stopped only to illustrate 
the terrible engines of war conjured up in their 
frequent outbursts of brilliant design. 

Their machine guns were given such color¬ 
ful names as the “Annihilator," “Pulverizer,” 
“Broom,” and “Vixen.” But like all strong men, 
the doctor had his weaker moments and named 
the most deadly of all his machine guns the 
“Lady McLean.” 1'hc paramount motive behind 
the exorbitant claims of these “Men of Destiny” 
is to he found after reading 171 pages of sensa¬ 
tional copy. At this point the author states: 

“Fortunes to be Made Everywhere 

“The important fact that companies formed 
in each nation for the manufacture of Dr. J. H. 


McLean s Peace Makers can contract with their 
governments to convert all sound old-fashioned 
guns into these formidable repeaters at a great 
saving to the government must be steadily re¬ 
membered. In this business alone companies can 
make fortunes in each nation. Address l)r. J. II. 
McLean, 314 Chestnut Street, St. Louis, Mo.” 

It is interesting to find, in studying the draw¬ 
ings of McLean’s “improved” machine guns, that 
one rapid-firing cannon has a tubular feed on 
each side. In order to place the ammunition in 
this type of feed, the designer drew the cartridges 
without rims and with a cannelure exactly like 
the present-day rimless ammunition. While there 
is no record to show that McLean’s great master¬ 
piece ever fired a shot, there is strong likelihood 
that this drawing was seen later by some wide¬ 
awake inventor and developed into the rimless 
cartridge. It is hoped that this was the case, as it 
would be a shame that such sell-admitted talent 
did not contribute anything to the field of ma¬ 
chine gun development except a large stack of 
meaningless drawings and ridiculous claims. 

Dr. McLean’s project was the first attempt of a 
European to develop a machine gun in America. 
And should anyone be interested in looking fur¬ 
ther into his inventions, it will be noted that he 
remained close to the European demand for vol¬ 
ley fire, whereby a number of stacked barrels 
* • 

were to be discharged simultaneously. This ord¬ 
nance venture, however, proved that unlimited 
money and publicity cannot make a poorly de¬ 
signed weapon work if the inventor does not have 
the necessary skill. These self-appointed "gen¬ 
iuses,” therefore, were unable to compete with 
the master mechanics of this era, who did have 
the happy faculty of knowing what they were 
doing. 


Chapter 13 
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Another interesting machine gun tested by the 
Navy was designed in 1874 by Fortune L. Bailey 
of Indianapolis, Ind. One year later the Win¬ 
chester Arms Co. had manufactured a working 
model, which seemed reliable enough to warrant 
a request for Navy consideration for purposes of 
adoption. 

After an interview with company representa¬ 
tives, Commodore T. H. Patterson of the Navy 
Yard, Washington, D. C., on 31 January 1876, 
ordered a trial to be held on the Navy Yard 
Range. At the appointed time, 11 February 1876, 
the board convened. Commander Montgomery 
Sicard, Inspector of Ordnance, was the officer in 
charge. 

The weapon shown was small in comparison 
with similar mechanisms, being made io use a 
caliber .32 rifle cartridge. The reason for this, ac¬ 
cording to Bailey, was that the gun being tested 
was built merely as a working model. Its per¬ 
formance had proved so phenomenal in private 
tests, however, that its producers had been con¬ 
vinced it was capable of being demonstrated. 

The inventor called attention to the fact that 
until now all machine guns fired either from hop¬ 
pers or drums. These were limited in their capac¬ 
ity of rounds. His weapon, however, had no such 
restrictions. It fired from a belt which could he 
made any length desired, lie also made the as¬ 
tounding claim that the round would be fired 
without being withdrawn from the belt. 

After the formal discussion, a close inspection 
was made of the weapon. Many unusual features 
were noted that had not been known in other 
machine guns. 

In appearance the Bailey resembles the Gat¬ 
ling, with its barrels grouped around a central 
shaft and held securely by central discs Listened 
to the frame. But at this point all resemblance 
ends. The systems of feeding and firing are radi¬ 
cally different from earlier lypes. 

When the crank on the right side is turned. 


the barrels revolve. Concurrent with this they 
have a reciprocating motion caused by successive 
engagement of an inclined flange, or cam. Suf¬ 
ficient play is, of course, allowed in the bearings 
to permit such fore and aft motion, and to com¬ 
pensate for the increased diameter of the metal 
due to heating from sustained bursts. 

The firing is done from the top barrel. While 
this is taking place, the empty cartridge, still in 
the belt, is cleared. 

A plate revolving with the barrels houses the 
firing pins and springs. As a barrel arrives at bat¬ 
tery position, its firing pin is struck by one of the 
two plungers, or strikers, that alternate in firing. 
The dual plunger assembly consists of two flat 
pieces of steel with shanks on the rear end that 
serve as guides io (he striker springs. These 
springs drive the plungers forward when the 
studs are alternately released from contact with 
die flanges of the corking cam, located on the 
lock flange cylinder. 

The cylinder is a simple, well constructed 
tube, firmly secured to the center shaft. About 
its circumference arc two separate helical cams 
of rapid pitch. As the cams are rotated by the 
clockwise movement of the crank, they are 
brought into engagement with the studs on the 
reciprocating plungers. Each set of flanges ma¬ 
nipulates its own plunger. As the cylinder con- 
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tin lies to turn, the cam llial is engaged with a 
stud forces it back until the end is reached. At 
this point it sears oft, actuated by the compres¬ 
sion of the spring, and strikes against the floating 
firing pin. 

As each barrel is fired, the continued rotation 
of the crank brings up the next one, with its 
firing pin in position to be struck by the alternate 
plunger. The weapon cannot possibly be fired 
until alined with the striker. Accidental firing 
before being in battery is impossible, as the 
weapon is secured lor firing by the novel method 
of locking the barrel and not the bolt. 

The plan for feeding and extracting is indeed 
extraordinary. A cylinder of wrought iron is fas¬ 
tened on the center shaft, just forward of the 
firing pin plate and inside the circle formed by 
the rear end of the barrels. Its surface is indented 
by recesses, the general direction of which is 
parallel to the axis of the center shaft. 

These idcniaiions mate with flat pieces ol brass 
similarly shaped, which are riveted to the under¬ 
side of the Iced belt. Ibis makes the cartridge 
belt a kind of flexible feed rack, running over 
the wrought iron drum. 

The cartridge containers of the Bailey gun arc 
conical-shaped brass sockets fastened at right 
angles to the Hat side of the belt. They receive 
the loaded rounds when the ammunition is 
belted before firing. The distance between the 
rounds in the belt when mated with the recesses 
in the drum exactly equals that between the 
center lines of the chambers. 

The cartridge containers arc conical in ex¬ 
terior design, but arc bored internally to receive 
the round. When the ammunition is pushed into 



Bailey Mach ne Gun Cartridge Belt. A Sketch Made by 
the Officer Who Tested the Weapon at the Washington Navy 
Yard, 18/6. 


this device from the rear, the rim is seated in 
the slight recess made for it, while the entire 
bullet and the neck of the metallic case protrude 
through the forward end of the cartridge con 
tainer. 

When the belt is inserted in the left side of the 
Bailey gun. the cartridge holders are then posi¬ 
tioned in a prolongation of the axis of the bar¬ 
rels and directly to the rear of them. The cham¬ 
bers of tin* barrels of the weapon arc bored con¬ 
ically to receive and (it snugly over the caru idge- 
carrying belt sockets. 

As the center shaft is revolved by the crank, 
the belt and cartridge containers are drawn over 
tfie alining cylinder. The cartridges in succession 
conic opposite the rear openings of the barrels, 
and the reciprocating cam causes the barrels on 
the left, or loading, side of the piece to move rear¬ 
ward. While they revolve, each successive cham¬ 
ber covers more and more of its assigned car¬ 
tridge container. By the time the firing position 
is readied, the whole container is covered, and 
the filing barrel is securely locked, the butt of 
the cartridge being backed up by the firing pin 
plate. With everything now in place, one of the 
plungers is released by running off the high point 
on the coc king cam. and t he weapon is fired. 

As the rotation continues, the discharged bar¬ 
rel starts to c am forward, pulling the chamber off 
the cartridge holder. By the time one quarter of 
a revolution is made on the crank, the belt sec¬ 
tion with the cartridge container and empty rase 
is free to go out the right side of the gun, drop¬ 
ping vertically to the ground. 

The Navy board found that Bailey had not 
brought a sufficient number of belts to warrant 
an opinion on reliability and endurance in a 
firing test. Therefore, it refused to take the 
weapon under consideration, but offered to allow 
him to fire any amount he wished in an unofficial 
demonstration. 

Because the belts supplied by Bailey held only 
100 rounds, and the reputed speed ol the weapon 
precluded attaching additional ones after a burst 
had started, the sustained fire periods were of 
relatively short duration compared to Navy re¬ 
quirements. However, he was permitted to prove 
one point of this claim—rapidity of fire. One of 
these 100-round bursts was officially recorded as 
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The Mechanism ul the BnVy Machine Gun. Sketched During the 1876 Trials. 


being fired in 6 seconds, or at a rate of 1,000 
rounds per minute. This rate of fire impressed 
the oflirer in charge. Commander Sicard stated 
in describing the unusual performance: “The 
test that was made lor rapidity of lire was, how¬ 
ever. truly astonishing. One hundred rounds 
being fired in about 6 seconds, the gun appear¬ 
ing to be almost in a continual blaze, the whole 
number ran off smoothly.'' 


Thus ended the first successful attempt to fire 
a machine gun fed by a belt, in lieu of drum or 
hoppers. I .ike many others in his field. Fortune 
Bailey did not gain financially, but he admirably 
overcame the bottleneck in machine-gun feeding. 
The novel mechanism he originated not only 
fed the weapon from a belt, but fired the round 
without ever removing it from the conveyor as 
it passed through the machine. 


















Chapter 14 

NORDENFELT MACHINE GUN 


At the same time that American inventors 
were bending every effort to produce a reliable 
fast-shooting gun, employing only one barrel at 
a time, European engineers were still trying to 
improve volley lire. This they considered to be 
the acme of perfection in relation to delivering 
a concentrated small arms fire. 

The best attempt at perfecting a system of vol¬ 
ley fire was done by Heldge Palmcramz. a Swed¬ 
ish engineer. lie originated a mechanism, \cry 
similar to the Claxton, that permitted the opera¬ 
tor to keep up sustained lire, or discharge the 
barrels one at a time if desired. Locking and 
firing were accomplished by the operation fore 
and aft of a single lever; a separate gravity feed 
was installed over each barrel. The cartridge 
cases fell through openings in the frame, after 
they had been extracted beyond the length of 
the empty brass. 

As was the case with most inventors, Palm- 
crant/. was without funds to produce bis weapon 
and bad to appeal to a Swedish broker named 
Thorsten Nordenfelt, who at the time was con¬ 
ducting a hanking business in London. The lat¬ 
ter agreed to finance its manufacture, but not 
until the name was changed to the Nordenfelt 
machine gun. 

The broker proved himself one of the world's 
greatest salesmen, as, by sheer merchandising 
ability, be promoted successfully a multibarrel 
weapon inferior to half a dozen other guns avail¬ 
able at the time. Nordenfelt was a shrewd busi¬ 
nessman who made every effort to meet the 
whims of influential people who could help him 
in disposing of his products. 1 le constructed from 
1- to 12-barrel versions in any caliber from rifle 
cartridge to artillery. 

Realizing that England never took a weapon 
of this tyjH* under consideration unless it was ac¬ 
tually built on English soil, his first move was to 
construct a manufacturing plant in the British 
Isles, with offices in London. His salesmen, and 


in most instances Nordenfelt himself, never let 
an exhibition go by without the display of his 
product. If possible, a long demonstration was 
arranged to bring out the simplicity and reli¬ 
ability of the “Noidenfelt system," as it was now 
universally called. 

The English Government's Small Bore Ma¬ 
chine (.mi Committee in 1880 laid down three 
basic conditions that must be met before a ma¬ 
chine gun could qualify as being worthy of con¬ 
sideration: 

"It must be capable of firing 100 rounds a 
minute. 

•The breech of the barrel being fired to re¬ 
main securely closed one third of a second, or 
ample time in the opinion of the experimental 
committee to insure safety from a delayed ex¬ 
plosion of a cartridge (hang lire). 

"To fire rapidly 1,000 continuous rounds at a 
speed satisfactory to the committee. That must 
not cause undue heating ol the barrels." 

These specifications favored the Palme rant/ 
system. This fac t was exploited by Nordenfelt, 
as most of his trials were conducted with the 12- 
barrel rifle caliber gun. With this he could easily 
shoot 400 rounds a minute, oi less than 50 rounds 
|xr barrel. A 1,000-round burst figures out 
roughly only 85 shots per barrel, so the problem 
ol overbearing the barrels did not exist. 

l ime has proved that the weapon, as far as 
design was concerned, was hopelessly obsolete 
while still in the blueprint stage. However, with 
respect to reliability, workmanship, and endur¬ 
ance, its performance in some cases was nothing 
short of phenomenal. For instance, at a test of 
the 10-barrel rifle caliber model, held at Ports¬ 
mouth, England, in July 1882, the weapon fired 
5.000 rounds ol ammunition in 8 minutes 8 sec¬ 
onds, without a pans failure or stoppage. In 
other words, it maintained a rale of fire of 1.000 
rounds a minute tor three consecutive minutes. 
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Nordenfelt Machine Gun. Cal. .45. with Gun Cenince Convertible to Tripod Mount. 


This model had a rated speed of 1,200 shots per 
minute with shorter hursts. 

A description of one of the Nordenfelt multi- 
barrel mechanisms will describe all 18 models. 
They differed only in size, number of barrels and 
caliber. The operating pans remained basically 
the same. 

All the Nordenfelt weapons can be classified 
easily by placing them in groups as follows: 

(1) Rifle-caliber machine guns. 

(a) Tight machine guns including those of 
less than 150 pounds in weight that can be car¬ 
ried bv the individual soldier, or on horse or 
mule back. 

(b) Heavy machine guns. Those of 150 


pounds upward, that could not be transported 
other than by limbers or shipboard mountings. 

(2) One-inch caliber machine guns. The gun. 
especially designed for torpedo-boat defense, was 
made with four barrels only. 

(3) Rapid-loading shell guns. 

(a) Tight guns including lVo inch, 37-mm 
and under. 

(b) Heavy guns. Those upwards of 1 % 
inc hes. 37-nun. 

One inch was the largest caliber gun using the 
lever toggle joint locking system of Palmcrantz, 
for which Nordenfelt was famed. The larger 
shell guns were simply manually operated drop¬ 
lock mechanisms, that permitted rapid loading 
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Nordenfelt S.ngle-Barrel Machine Gun. 


and extracting. They should in no way be con 
fused with the other weapons, regardless of the 
fact that the company advertised the heavy guns 
as “Shell Machine Guns.” 

The Nordenfelt Co.’s most interesting product 
was a light single-barrel machine gun designed 
for the infantryman. It was lever operated and 
used toggle joint locking. The principal parts of 
this rifle caliber weapon were: (a) Hand lever 
with cam plate combined, (b) plunger, (c) action 
slide piece, and (d) breech cover. 

Knergy for the horizontal motion necessary for 
firing is obtained by means of a lever pivoted on 
the left side, extending under the breech to In¬ 
man i pula ted by the right hand. 

The plunger contains the firing pin, spring, 
and extractor. The latter is daw shaped, the 
upper part seizing the rim of the cartridge above. 
The lower portion grasps it on the right side. In 
the center of the plunger, on the under side, is 
machined a broad slot, and on the rear, two re¬ 
coil or locking projections. The firing pin is 
housed in the plunger, and has on its end a T- 
shaped projection for cocking. 

The action slide has a friction roller, as well 
as a cam piece of the same shape as the slot in 
the plunger. The roller runs in the hand lever 
cam slot, with the cam piece working in the 
plunger slot. Forward travel of the plunger 
causes rotation of this piece to engage with pro¬ 
jections in the receiver, securely locking the 
piece. 


The breech cover has an ejector, fastened un¬ 
derneath at the forward end. which throws the 
empty cases through the opening and clear of the 
gun. In the breech of each barrel, on the inside, 
one above the other, are cut two longitudinal 
grooves. In the lower one is fixed a flat spring, 
with a projection on it for the purpose of com¬ 
pressing the firing pin springs. 

To fire the single-barrel Nordenfelt, the oper¬ 
ating lever is pulled back evenly. This rotates 
the plunger, bringing its locking projections 
clear, at the same time alining the cocking piece 
with the lower grooves. If the .weapon lias just 
been fired, the empty cartridge case is drawn to 
the rear with the plunger, carrying the T-projco 
tion cocking piece over and behind the flat 
spring. 

As the operating lever reaches its furthermost 
travel rearward and the empty case is ejected, the 
cocking lug is held back under spring compres¬ 
sion. The lever is then shoved forward and the 
bolt strips a loaded round from the feeder and 
chambers it. When the lugs rotate down into 
locking position, the obstruction is removed 
from the T of the cocking lug, and the firing pin 
is seared off, discharging the weapon. A driver 
permits the operator to use the piece as a re¬ 
ciprocating rifle if lie so desires. 

It is especially to be noted that the Nordenfelt 
employs the rotating bolt head that unlocks by a 
straight pull rearwards. 1 lie system has since 
been copied throughout the machine-gun world. 
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By shoving- the operating handle forward, the 
firing pin spring is compressed and the lock 
plunger chambers a loaded round. The final 
movement forward rotates the locking projection 
on the plunger. At the instant the act of locking 
is completed, the T-shaped cocking piece is 
turned clear of the flat spring projection, releas¬ 
ing the firing pin to strike the primer and fire the 
piece. 

The mechanism is very simple, there being 
only 23 parts in all. It can be removed in a mat¬ 
ter of seconds by unscrewing the rear screw by 
hand and drawing out the parts. The operating 
lever is so designed that, when removed, it can 
be used as a spanner wrench to disassemble the 
remainder of the weapon. 

This gun weighed only 13 pounds, and could 
be filed by the average soldier at a rate of 180 
shots a minute. It was made by the Noidcnfelr 
Co. to show that a machine gun could be made, 
with a weight only four pounds more than that 
of the average service rifle. 

European military authorities were prejudiced 
against the single-barrel machine gun at this 
time. Farrow s Military Encyclopedia expressed 
the opinion of practically all Europe by stating: 
“A general would probably not submit to the 
expenses and inconveniences of machine gun 
equipment, and services of men and mules for 
gun and ammunition, when the efficiency of the 
gun is entirely dependent on one single rifle 
barrel." 

The miiltibarrel models of the Nordcnfclt 
(Palmcrantz) system (it was inter'nationally 
known by this name) have a magazine located 
directly over the carrier block holding 2f>0 
rounds of rifle caliber ammunition with an en¬ 
trance slot behind each chamber in which the 
rounds drop by gravity. 

Power for operating the weapon is furnished 
when the gunner moves a bent lever using a fore 
and aft movement of his right hand. 

The frame lias three cross pieces, and the bar¬ 
rels are inserted from the front (from 1 to 12), 
all lying in the same plane and parallel to each 
other. 'Flie breech ends of the barrels are secured 
into the metal crosspiece, while the muzzles rest 
on a solid part of the frame. 

The principal parts are: (a) Hand lever, (b) 
action lever, (c) action block, (d) breech piece. 


(e) trigger comb, (f) carrier block, and (g) cover. 

The hand lever is pivoted to the axis pin. and 
when actuated manually, sets the whole mecha¬ 
nism in motion. T he action lever is fixed to the 
action pin, and has a stud on which a friction 
roller works. In the rear, a projection riding in 
a slot, gives a transverse motion to the action 
block, which is located at the back of the breech 
framework. 

Fhe action block contains slots for the plung¬ 
ers to pass through. In the solid portion between 
the slots, chambers are bored to house the firing 
pin springs and hammers, the hammers being 
each a T-shaped projection. Through the middle 
part of the action block, a channel passes from 
right to left for the reception of the trigger comb. 

The breech piece consists of a plate with a 
plunger for each barrel, each plunger housing 
the firing pin and extractor, beneath this plate 
is fixed the director cam slot in which the action 
lever friction roller works. This affords the 
breech piece longitudinal movement only. On 
the upper part are fastened studs which engage 
the T projection on the hammers, forcing them 
back and compressing the firing pin springs. 

A lug on each side of the breech piece acts 
against a corresponding lug on the carrier block, 
thus forcing it to the light or left as the operat¬ 
ing handle is moved forward and back. The trig¬ 
ger comb has a small spring to bring it to the 
right, and to retain the hammers after they have 
passed the teeth on its lower surface. Fhe comb 
which projects to the right of the action block is 
forced against the right side of the framework on 
the action bloc k, moving to the right. The comb 
is thus pushed to the left, releasing the hammers. 

The carrier block, or cartridge receiver, is 
given its lateral movement bv lugs oil the breech 
piece, allowing the cartridges to drop by gravity 
into position for chambering. 

The cover is hinged to the center crosspiece, 
and secured in its place by a spring lock on the 
rear member. Flic cover is opened towards the 
muzzle and access to the mechanism is obtained 
without moving the feeder. 

To fire the multi barrel Xordenfelt. the op¬ 
erator moves the handle to the rear, and the aft 
projection of the action lever carries the action 
block to the left. The openings in the action 
block for the plungers being in line with the ac> 
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tion lever roller in the breech plate cam slot, the 
breech piece and plungers are carried rearward. 
If a volley has been previously fired, the empty 
cartridge cases at this point are extracted and 
ejected to drop through openings in the bottom 
of the housing. 

By the time the handle has readied its extreme 
rearward position, the studs on the upper sur¬ 
face of the breech plate catch the lower part of 
the hammers’ T projections. This forces them 
back against the beveled edges of the trigger 
comb teeth. The comb is then moved against its 
spring to the left until the hammers are clear. 
When the spring carries the trigger comb to its 
original position with the teeth in the jaws of 
the hammers, the firing pin springs are com¬ 
pressed and the carrier block brought to the left. 

As the handle is pushed forward to battery 
position, the carrier block is moved to the right, 
placing loaded rounds in position for chamber¬ 
ing. Then the breech piece with its plungers is 
carried forward, chambering the cartridges in 
their respective barrels. 

After the rounds are driven home, the action 
block then moves to the right and the hammers 
arc alined behind their liring pins. At the same 
instant the projecting part of the trigger comb 
is carried against the framework of the gun. caus¬ 
ing ilie trigger comb to be pushed to the left, 
freeing each hammer in turn, to be driven for¬ 
ward to strike the firing pin and thus fire the 
cartridge. 

The method of feeding all the barrels from 
one hopper is unique. The hopper consists of an 
upper and a lower part. It is construe ted of steel 
plates, with the exception of the rear face and 
guides, which are of gun metal. The lower hop¬ 
per, often termed the distributor, is placed on 
the gun at the top of the breec h cover over the 
carrier block, and secured into position by a 
spring lock where it remains during firing. 

The distributor has a separate compartment 
for each barrel. On the rear face of eacli com¬ 
partment is a guide for holding the cartridges by 
their rims. The ammunition lies in an inclined 
position, with the bullet slightly raised and touch¬ 
ing the front inner face of the distributor. 

The upper part of the hopper also has sepa¬ 
rate compartments. It is loaded from the top, a 
hinged cover being provided for that purpose. 


The cartridges are kept in place by means of a 
catch at the rear running the whole width of the 
hopper. This catch can be thrown in and out of 
action by a handle ori the left outer side of the 
hopper. A similar catch is used on the distrib¬ 
utor. 

To operate, the empty lower distributor is 
first fixed in its place. An upper filled hopper is 
then positioned. The catch handle is pushed 
down, dropping the cartridges into the lower 
hopper where they then fall into their respective 
compartments in the distributor. When the 
catch on the distributor is released, a cartridge 
for each barrel falls into position on the carrier 
block. The others continue to take their places 
as soon as a vacancy occurs. 

By means of the catch, the distributor and 
upper hopper could be taken oil separately at 
any time without the cartridges falling out. This 
method of feeding proved quite adequate and 
was very simple and positive. I he cartridges be¬ 
ing contained in a closed case, any chance of the 
gun being fouled by dust and grime on the car¬ 
tridges was obviated. W hile the system served this 
type of weapon well, it suffered by comparison 
with othei feeds developed for the rapid-firing 
mechanisms of single-barrel guns. 

On the models that had five barrels and over 
one of the most unusual devices ever put on a 
machine gun was found. This feature was called 
the Nordenfelt automatic scattering gear. By 
this, the shots composing a volley were separated 
from each other by a space of 3 feet between 
each bullet. Thus vollev fire of 10 shots would 

i 

cover respectively 5 to 10 men in formation. This 
spread of bullets can be given for any distance 
up to 300 yards by adjusting a thumbscrew 
placed on the left rear of the gun. Beyond that 
range it was thought the natural dispersion of 
the gun would insure a sufficient spread. When 
firing volleys at bodies of troops, the lateral di¬ 
rection on the gun could be slightly altered after 
each discharge so tliaL no two volleys would fall 
in the same target area. 

Another accessory, called a drill stop, was pro¬ 
vided with the 1-inch four- and five-barrel guns. 
By this the operating lever was prevented from 
fully completing its back stroke, so that the ham¬ 
mers could not be retracted far enough rearward 
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Nordenfelt Machine Gun, Cah A3, Five-Barrel Model. Mounted in Top of a Fiqhting Ship to Sweep the Dccka of the Enemy 


to pass into the trigger comb. With this device 
the gun could never be full rocked, ns the firing 
springs were not: compressed when the action 
block moved forward. The stop, as the name im¬ 
plies. was tor drill purposes only; it allowed the 
gunner to train gun crews using live ammuni¬ 
tion with absolute safety. 

I he Nordenfelt multibarrel guns as a whole 
were clumsy contraptions when compared with 
American-designed weapons of this era. How¬ 
ever, the firm did one thing that justified its ex¬ 
istence by introducing the rifle caliber armoi- 
picrcing bullet years ahead of its time. In fact, 
it was so revolutionary that it was rediscovered 
neatly 40 years later. Nordenfelt left no doubt 
that he had the moderii-dav AP round in mind 
when he described his projectile as follows: 
“The bullet of this kind of cartridge is formed 
of hardening cast steel with a sharp pointed 
head. Over this projectile, for the purpose of a 
gas c heck and for rotating the bullet, is placed 
an envelope of brass, which is choked into a 
cannelure around its base. Also on the base are 


several radial cuts, into which the envelope is 
set on bring. In place of a brass envelope a coat¬ 
ing of copper may be deposited on the projectile 
by the electro-galvanic process, and thus any pos¬ 
sibility of altered flight due to the stripping of 
the brass envelope is rendered impossible." 

I bis high-velocity armor-pierc ing projectile 
that had a speed in excess of 2,000 feet a second 
and penetrated 2 inc hes of solid iron plate at 
300 yards was a distinct contribution to the field 
of ordnance. It is ironical that Nordenfelt was 
either far ahead of his time or hopelessly behind 
it. 

But the most outstanding achievement of his 
long and colorful career was a mac hine gun that 
weighed only 13 pounds, capable of easy opera¬ 
tion by the individual soldier, and with a rate of 
lire of 180 rounds a minute. Any army in Europe 
would have had a great advantage with this fire 
power and mobility. 

Military authorities in Europe still looked 
upon the machine gun as an auxiliary or sup¬ 
porting arm to artillery in order to protect the 
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latter from being rushed by foot soldiers or cav¬ 
alry charges. They continued to insist that vol¬ 
ley fire was the best way to break lip a charge, 
and it was practically impossible to sell them on 
any weapon that would not discharge a hail of 
bullets at one time. 

The British Navy, however, did not share this 
opinion. Like the American Navy, it did much 
to encourage and develop a lighter weapon 
capable of sustained fire that could be put ashore 


or fired from the rigging of the ships. The Ad¬ 
miralty already had what it considered the best 
manually operated weapon ever designed (the 
Gardner). It took no particular note of the sin¬ 
gle-barrel Nordenfelt gun, and as the army sim¬ 
ply ignored it, the weapon went out of existence. 
However, Nordenfelt did produce and place in 
the hands of the British Army the first light¬ 
weight rifle-calibcr machine gun for carriage and 
operation by the individual soldier. 


Chapter 15 

TAYLOR MACHINE GUN 


Because of inertia and lack of encouragement, 
there was little incentive actually to produce a 
weapon capable of standing the rigorous tests 
demanded by the proving grounds. Of the more 
than 80 patents issued in the United States on 
machine guns between 4 November 1802 and 
2G June 1883, only one other was completed suf¬ 
ficiently to justify trial. This weapon was the 
Taylor machine gun. The inventor, James 
Patton Taylor of Carter County, Tenn., 
made a gun very similar in appearance to the 
Wilder. 

Nine rifle-caliber barrels are permanently 
Fastened in a half circle. The bolts work in con¬ 
junction with a revolving cam cylinder which 
is constructed with two grooves or flanges. One 
is for imparting a longitudinal movement to a 
series of reciprocating bolts, one for each bar¬ 
rel. The other flange is for retracting the striker 
and spring, and lor searing off the bring mecha¬ 
nism when the bolt is securely locked. The flange 
that operates the bolts is formed with an opening 


at the extreme rear of its stroke to facilitate the 
removal of a bolt when necessary. 

The feeders arc of unusual design. A semi¬ 
circular housing containing nine separate col¬ 
umns allows the cartridges to drop in line with 
the corresponding slot behind each chamber. 

To fire the weapon, tfie feeder is loaded and 
tended by one man, while the gunner turns the 
crank and aims the piece. As a loaded round 
drops into position behind its respective barrel, 
the cam that ac tuates its bolt causes it to go for¬ 
ward and chamber the round. At the same time 
the engagement of the cocking lug on the striker 
with the brccch cam on the revolving cylinder 
compresses the striker spring. When a boll ar¬ 
rives at its extreme forward travel, the lug 
reaches the end of the cam. It then scars oil, al¬ 
lowing the striker to be driven into the primer 
and fire the weapon. 

As the actuating cylinder continues to turn, 
the cam that controls the boll starts jacking it 
rearward. On its first movement in this direc- 
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tion, the double jaw type extractors pull the 
empty case from the chamber. After a travel of 
1 inch, a physical interference forces the jaws 
to release their hold on the rim. When a dis¬ 
tance slightly greater than the over all length of 
the cartridge is reached, an ejector butts down 
in its path; striking it a smart blow on the base, 
it pivots and drives it through an opening in the 
housing, clear ol all operating parts. Continued 
turning of the crank repeats the cycle. With 
every complete revolution of the handle the 
weapon fires nine times. 

Of the three machine guns that Taylor pat¬ 
ented, the one described is the only one that got 


far enough along to stand trial (in 1878). At the 
time, because of its feed, it failed to meet the tie 
mands of the Army board. Flic only comment 
was: ‘ The Taylor gun is an ingenious and prom¬ 
ising machine gun, but with the present arrange¬ 
ment of feeding the cartridge, it does not com¬ 
pete favorably with the other, better perfected 
machine guns that have been offered for test be¬ 
fore this board. It is probable that a better feed 
can be effected for the service of this gun by the 
inventor; until this is accomplished however the 
board cannot recommend the procurement by 

the United States of any ol these guns for serv- 

• 11 

ice. 


Chapter 16 

END OF THE MANUALLY OPERATED PERIOD 


From Gatling's original patent on 1 Novem¬ 
ber 1862 to 2fi June 1883, American supremacy 
in machine-gun design went unchallenged. It is 
of particular importance to note that from the 
adoption of the Gatling gun by our Army until 
the conclusion of this era, there was no threat 
of war to our country. This disproves the paci¬ 
fist's claim that once any nation has fully devel¬ 
oped a superior weapon, war is inevitable to 
prove its effectiveness. 

In ill is peac eful era, the Navy demanded per¬ 
fection from the weapons tried. Some of the re¬ 
quirements placed upon these guns scctn impos¬ 
sible when compared with out present-day sys¬ 
tem of testing. 

It should be especially noted that at this time 
a Naval Acceptance Hoard functioned. This 
body of officers had the responsibility of seeing 
that any gun inventor could bring his invention 
to trial for purposes of adoption, and of extend¬ 
ing to him all assistance possible to make his 
weapon reliable and effective. In fact, some of 
the suggestions offered helped in no small way 
the phenomenal success the guns later enjoyed. 

The intense and wholehearted cooperation of 
these officers not only contributed to the mechan¬ 
ical accomplishments of the weapon under test, 
but undoubtedly furnished the inventor an in¬ 
centive, since he knew that these officers would 
give him all the help in their power. That this 
procedure paid big dividends can best be judged 
by comparing these 21 years of progress with 
any other period in the continuous effort to pro¬ 
duce weapons. 

The establishment by the Navy in 1872 of the 
Experimental battery at Annapolis, Md.. showed 
the farsightedness of the officers responsible for 
weapon development. This facility handled all 
the firing of prototype weapons. And certain de¬ 
fects, inevitably present during initial firing 
tests, were required to be remedied before the 
weapon was allowed to go before the board for 


final trial at the Navy Yard, Washington, D.C. 
The unbelievable performances of mac hine guns 
tested there was due to their having previously 
been fired under the expert supervision of Naval 
officers at the Experimental Battery. Many of the 
defects were eliminated that would otherwise 
have caused the weapon to fail during the rig¬ 
orous acceptance trials demanded by the Navy. 

Some of the official records from these two 
firing ranges of the Navy reveal performances 
that no modern fiction writer would dare to 
credit to the present-day machine gun: yet they 
were actual accomplishments of this era. s 

Incidentally the Experimental Battery at 
Annapolis was the pioneer Naval Proving 
Ground. In 1890 it was moved to a new tract 
overlooking the Potomac: River at Indian Head, 
Md., and in 1921 the present Naval Proving 
Ground was opened at Dahlgren, Ya. 

Though these tests helped gun design, they 
did not enrich the designer. One fact, standing 
out above all others, is that during ibis era a 
successful machine gain inventor was compelled 
to go abroad to market his weapon, although in 

everv instance it was fust offered to his Govern- 

$ 

ment. 

While the United States had no need, and no 
immediate prospect, of using these superb weap¬ 
ons, foreign governments not only recognized 
their superiority, but made every possible over¬ 
ture to induce the inventors to leave home and 
market their discoveries abroad. With no incen¬ 
tive in this country to warrant any other choice, 
a steady trek of gun geniuses left America for 
Europe to establish factories—not only taking 
with them the “know-how" and top talent of the 
gun profession, but, in most instances, staffing 
their foreign factories with the highest skilled 
Yankee machinists they were able to hire. Their 
services were thus lost forever to their own coun¬ 
try. And the factories they established abroad 
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have been there so long that today they are 
thought to be of foreign origin, when in reality 
they were started by skilled American citizens, 
building a product unwanted at home. Neces¬ 
sity alone placed them on foreign soil to design 
and perfect the deadliest known instrument of 
war—the machine gun. 

The weapons uf this quarter century were all 
manually operated. Since it was always necessary 
for a gunner to aim the piece, there seemed no 
reason why he should not also furnish the power 
to feed and fire the gun. Mechanical advantage 
was utilized to enable the individual soldier to 


maintain sustained fire with a minimum effort. 

During the latter part of this era, the weapons 
reached such a high degree of efficiency it was 
predicted there was nothing left to be improved. 
They were accepted as “invincible reapers of 
death.” 

As has been the case throughout weapon his¬ 
tory, when perfection in the nth degree seems 
accomplished, an “impossible” principle is sud¬ 
denly made to work. Past ideas, years of heart¬ 
breaking effort, and standards of perfection are 
outmoded overnight; yesterday’s invincible 
weapon is today’s obsolete scrap. 



PART III 

FULL AUTOMATIC MACHINE GUN DEVELOPMENT 
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Chapter 1 

MAXIM MACHINE GUNS 


Maxim's Early Years 

For many years nothing surpassed the Ameri¬ 
can guninaker’s ingenuity. Even refinement of 
existing firing mechanisms was considered a 
task challenging the utmost skill of any designer. 
However, the world did not reckon with a young 
man from America, lliram Stevens Maxim, who 
was for the first time to combine the words “au¬ 
tomatic’ and "machine gun.*’ He accomplished 
this by using the power of the recoil forces gen¬ 
erated from the explosion of the powder charge 
in the cartridge to produce the entire cycle of 
operation. The only human energy now re¬ 
quited was lor releasing the sear. The internal 
forces of the gun performed the loading, living, 

• Ta< ting, ejecting, and cocking of the piece. 

Maxim had not previously been a gun de- 
.gner. His meager schooling had deprived him 
of the engineering misconceptions preac hed in 
his day. I Ic did not believe a better mac bine gun 
design was impossible. The simple mechanism 
he originated as a first attempt worked so suc¬ 
cessfully that for the last 04 years the famous 
Maxim automatic machine guns have been 
basically unchanged. 

A summation of his life is given in an attempt 
to portray the background of this quick-witted 
American, whose keen observation, native in¬ 
telligence. and amazing energy have greatly in¬ 
fluenced world historv. 

/ 

Tlie Maxim family was of French Huguenot 
descent. Driven out of Fiance, the ancestors of 
Hiram Maxim lied to Canterbury, England: then 
emigrated to Plymouth County, Mass. Here, ac¬ 
cording to Maxim, “they could worship God ac¬ 
cording to the dictates of their own conscience, 
and prevent others from doing the same.” 

Maxim s great-grandfather lived first at Ware- 
ham. Mass., wlieie his grandfather was horn. The 
latter married an unusually large and strong 
woman, Eliza Rider, also a descendant of early 


English settlers. This couple emigrated to the 
district of Maine, not yet a State, and took pos¬ 
session ol a tract of land on the shores of Andro¬ 
scoggin Lake, in sight of the White Mountains. 

Maxim's grandfather had seven children. The 
youngest, Isaac: Weston Maxim, was the inven¬ 
tor’s father. The middle child in the family was 
Eliza, a very intellectual young woman and a 
physical giantess like her mother. Throughout 
the family history there was in each generation 
one person of unusual physical proportions. The 
inventor himself claimed he was the strong mem¬ 
ber of his own generation and cited the fact that 
in each place he worked he had made iL a point 
to whip every barroom bully. His father was 
only average in size, being a feel 8 inches in 
height and weighing 180 pounds. 

As a young man. Maxim's lather assisted on 
the grandfather's lann. Later he moved to Massa- 
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chusctts, only to return to Maine, and marry 
Harriet Boston Stevens. They went to Sangcrs- 
ville, Maine, cleared a farm, erected buildings, 
and started fanning. At this place Hiram Stevens 
Maxim was born on 5 February 18*10. 

When Hiram was six, the father gave up his 
farm, and started a wood turning establishment 
at French’s Mill in the same township as San- 
gersville, where Maxim began his education at 
the local school. 

The boy was a great hunter and natural out- 
doorsman. He and his brother, Lcander, killed 
many hears, then so numerous in the Maine 
woods. 

A self educated man, he took advantage of 
every opportunity offered. An outstanding ex¬ 
ample was his contact when 12 years of age with 
a sea captain, who taught him to read longitude 
and latitude. At this time his inventive genius 
first became noticeable. Lacking money to buy 
a chronometer, he made one that worked per¬ 
fectly. Since he showed cjuite an interest in this 
field, his father obtained for him a book on 
astronomy, as well as Comstock's Natural Philos¬ 
ophy. Both were eagerly read by Maxim. 

At the age of 14 he was apprenticed to Daniel 
Sweat, a carriage maker at East Corinth Village. 
The recommendations stated that Maxim had 
built an excellent boat, was a natural mechanic, 
and, though young, was very handy with ma¬ 
chinery. Sweat paid the boy S4 a month, al¬ 
though not in cash. 

It was summer. Sweat and his crew began 
work at 5 o’clock in the morning, breakfasting 
at 7. Work was resumed at 7:30 and continued 
until the dinner hour, 12 to 1. In the afternoon 
they labored until a 5 o’clock supper, followed 
bv more duties until sunset. 

Years later in New York, men striking for an 
8-hour day were told by Maxim, “The 8-hour 
day is nothing new to me. I used to work 8 hours 
in the morning, and 8 in the afternoon.” 

After several months with Sweat, Maxim de¬ 
cided to leave and go back to his lather, who 
had moved to Sangersville Village. On the way 
he stopped for several days with his uncle, Capt. 
Samuel Maxim, who suggested that a firm in 
Sangersville making rakes for farmers might 
have a place for a young man with his aptitude. 
Iliratn worked with this company until school 


commenced. While attending school at Sangers¬ 
ville, he supplemented his income by trapping 
animals. 

In Abbot Lower Village, Daniel Flint owned 
a fine carriage shop equipped with many ma¬ 
chines driven by water power. When school was 
finished that spring, Hiram’s father recom¬ 
mended him highly to Mr. Flint, and mentioned 
the boy’s large size, saying that he could do a 
man's job and do it well. Flint put him to work 
immediately. The use of power driven machin¬ 
ery made the work easier; the hours, however, 
were the same as at Sweat’s. While with Flint, 
Maxim started applying his gift of drawing to 
designing parts, sketching things lie thought 
would be improvements in the carriage business. 

After 4 years with Flint, Maxim set up and 
operated his own grist mill at Abbot Main. Like 
all grist mills it was infested with mice. While 
working at the carriage shop Maxim had con¬ 
structed a few box traps during his off time. 
The difficulty with these was dial after a mouse 
had been caught, another could not be trapped 
until the first had been taken out. He therefore 
decided to make an automatic trap, one that 
would wind up like a clock and set itself a great 
number of times. The trap was to be actuated by 
a coil spring, somewhat like a dock. On the 
morning after the first one was set, he found it 
contained live mice. It was the first of the many 
successful original devices he produced. He 
made no attempt to patent the trap and years 
later saw its widespread sale by someone else 
who had copied it in detail. 

Business at the mill involved very little cash, 
as most of the payments for grinding were taken 
out in grain, which was hard to sell. So Maxim 
was again forced to work for Daniel Flint to earn 
enough to purchase a suit of clothes, as lie said, 
“to get out of Abbot,” and obtain more money 
for his work. Being under age, it was necessary 
that he have published in the Piscataquis Ob¬ 
server what was known as a ‘freedom notice.” 
In this his father had to state that he relin¬ 
quished all claim to the voting man’s earnings. 

In Dexter, Maine, he saw Mr. Ed Fifield, who, 
Maxim understood, needed a decorative painter. 
Fifield told him the vacancy had been filled but 
he needed a good wood turner. Maxim applied 
for this job. Lpon learning Maxim had several 
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years’ experience as a wood turner. Fi field gave 
him the position which he held when the Civil 
j War broke out. 

Tlie younger men at Dexter formed a home 
guard company, with the local shoemaker as 
captain. 'They used broomsticks for their drill¬ 
ing in lieu of rifles. Maxim soon tired of what 
he called “playing soldier." lie left the organiza¬ 
tion and gave his entire time to Fifield’.s shop. 
The home guard officers bitterly denounced him 
for not continuing with the local company. 

Iheir attitude worried Maxim. Me sought the 
advice of an old friend. l)r. Springall, who ad¬ 
vised that he was entirely too promising a young 
man to go off to war and it was hardly worth 
while, anyway, as every one conceded the war 
would not last more than 3 or 4 months. And 
he would have to be seeking another job when 
it was all over. 

Although he was of age. and eligible for mili¬ 
tary service at the time, he ncvci made anothei 

$ 

attempt to join the service. A short time after 
this Maxim left Dexter and went to Hunting¬ 
don, Canada. This fac t c aused people to believe 
the story circ ulated by rival concerns at a later 
date that he deliberately dodged the Civil War 
draft in the United Slates by taking up residence 
in Canada. 

While in Huntingdon he was employed in 
decorating sewing machines, and painting signs 
for local taverns. He even did some contracting 
and bartending. Once he had a contrac t to paint 
several thousand wooden chairs, for which he 
received the price of 6 cents each. 

While in Canada he tried almost every job 
imaginable to make a living. One resulted in an 
unusual achievement. He constructed an en¬ 
tirely new type of blac kboard foi a schoolhouse 
at St. Jean Chrisostome, by originating a paint 
that allowed the chalk to work successfully on 
plain plaster walls. This would save the school 
board many hundreds of dollars. I le was bitterly 
disappointed that his work was not accepted with 
enthusiasm, and had been cut down, as lie said, 
to the price of an every-day laborer. He never 
forgave the board for this, as it turned out later 
to he a very valuable invention, and one from 
which he did not realize a single cent. This influ- 
eiiced him greatly in leaving Canada, which he 
shortly did. The argument of the school board 
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in refusing to pay him, was that while ii would 
save them hundreds of dollars, lie only used 40 
or 50 cents worth of materials, and that the $6 
lie asked was entirely too high. 

Bv this lime Maxim’s two brothers, Lcander 

and Henry, were in the Army and since ii was 

/ # 

a policy ol the draft board never to take more 
than two members from one family, he was never 
called. 

hver seeking to improve his education, Maxim 
found lire's Dictionary of Arts, Mines and 
Manufactures. He spent the entire winter read¬ 
ing this hook, l ater he said it was the back¬ 
ground for most of his education. According to 
him, it amused the girls in the village very muc h 
lo ridicule him for reading a dictionary. T he 
teasing did not stop his reading. But. he said, it 
did end liis interest ill silly young women. 

Ma xim was soon looking for another job, first 




126 


THE MACHINE GUN 


in one community, then another. In Boston, he 
met a young lady whom, after a courtship of a 
lew months, he married. Even this did not settle 
him. lie continued roaming—in the South, in 
the Far West, and back again in the North— 
specifically, to Fitchburg, Mass., where he was 
employed in the engineering shop of his uncle, 
I.evi Stevens. This family connection meant lit¬ 
tle. The uncle put him to work, like any other 
novice, cleaning brass off the new castings. 

One day some white metal castings were to be 
made into patterns. The head foundryman gave 
i lie job to Maxim, stating, “You are too good a 
man to work at cleaning castings. Lite way to get 
out of your present job is to make a good show¬ 
ing on these patterns that I am giving you." 

Maxim followed his advice and did an un¬ 
usually good job. Lhe foreman showed them to 
Stevens, who promoted lliram to a big lathe on 
rough cast iron work, and he was soon turning 
out as much work as the average journeyman. 

Soon his uncle contracted to make a number 
of automatic illuminating gas machines for the 
Drake Co. of Boston, Mass. Maxim was asked to 
dismantle the prototype machine that had been 
furnished, and make mechanical drawings. He 
got together the necessary wrenches for dis¬ 
mantling the working model, put up a drafts¬ 
man's table, collected the mediocre drawing in¬ 
struments the office afforded, and started to work 
the next morning. Ilis uncle complimented him 
very highly on his skill, and suggested that he 
never let this particular talent drop. 

Maxim explained that he had studied every 
book lie could find on the subjec t. To encourage 
this gift, his unde obtained better drawing in¬ 
struments and provided him with a regular 
draftsman's ollice. 

l he Drake machines had not been made for 
inanv months before Maxim’s uncle felt that lie, 
himself, could construct a much better one. He 
drew up the working details, and then had one 
made. It was a dismal failure. He then asked 
1 liram if he would like to try designing one. I he 
machine Maxim planned worked satisfactorily. 
His unde ordered patterns made of the latter 
machine, a New York firm having agreed to sell 
all that lie could deliver. 

As Maxim studied the question, he found that 
by changing the design again, he could greatly 


simplify the machine and reduce the cost of pro¬ 
duction. Also by interposing a very powerful box 
spring between the drive gear and the pump, the 
pump could be made to continue running for a 
few minutes while the machine was being 
wound. 

The shop had already commenced to produce 
the original model, and, as the new design would 
re((uire tooling up all over again, Maxim’s uncle 
was furious. He seemed to think the improved 
design should have been drawn first. 1 lie dis¬ 
agreement led to Maxim s being fired and again 
lie was out of work. I his turned out to be a for¬ 
tunate event for Maxim. He was employed in 
Boston by Oliver P. Drake, an instrument maker 
by trade, who understood his business thor¬ 
oughly. Maxim was working for him when the 
Civil War came to an end in 1863. 

Has mac bines in those days consisted of a wet 
meter wheel used as a pump, and driven by a 
falling weight, after the manner of a clock. The 
air forced into the* carburetor came into contact 
with gasoline. When the machine was at the 
temperature of the surrounding air, and freshly 
c barged, the gas was very rich and would smoke 
it used in a common burner. After the machine 
had been running for about an hour, the i el it¬ 
eration due to evaporation reduced the density 
of the* gas so that it was just right for the burner. 
Unfortunately, it did not stop at this density. If 
many burners were used at the same time the 
evaporators would become too cold and, as the 
gas diminished in density, the flame soon became 
weak. 

Maxim suggested to Drake that a density regu¬ 
lator would diminish the richness of the first gas 
made, and add to the gas made at the end of the 
evening. 

Drake replied, “Yes, that would be splendid 
if it could be clone. But I think it impossible. 

Maxim found by experiments that the air ex¬ 
panded only in the degree that it was carbureted. 
He also discovered that by putting two meter 
wheels on the same shaft, one slightly larger than 
the other, the smaller one pumped air into the 
carburetor while tlie larger one pumped gas out. 
Pressure would be formed in the carburetor il 
the gas were too rich. This, working on a dia 
phragm, would open a valve and allow the pas¬ 
sage of air from the pump directly into the gas 
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pipe where it would mix with the gas. thus re¬ 
ducing the density. 

The first model worked and the principle at¬ 
tained widespread use. He did not get it pat¬ 
ented because of the cost. Maxim was led by this 
experience to try to sell patentable ideas of his 
to various conc erns. 

While in boston a large furniture factory 
hurried lot the third lime. Maxim was asked to 
design something to prevent this, lie invented 
and installed the first automatic sprinkler that 
would he started by the fire itself. It would 

4 

sprinkle only the place that was burning, at the 
same time ringing an alarm at the fire house 
giving the exact location of the outbreak. He 
installed it in tire factory, but met with little 
success in trying to sell it elsewhere. When the 
patent expired, however, it was adopted almost 
universally. 

His next place of employment was the Nov¬ 
elty Iron Works of boston, Mass., where he acted 
as foreman and draftsman. For this lu* was paid 
$5 a day. a considerable stun at that time, l.ater 
lie received $7.50 a day for woiking in the com¬ 
pany's New York establishment on the Fast 
River. 

Maxim next went into business for himself 
and formed the* Maxim Gas Machine Co. with 
offices at 264 Broadway, New York City. This 
venture was very successful. Mr. A. T. Stewart, 
one of the wealthiest men in America, gave him 
a lucrative contract to light his mills and a large 
hotel in New York Citv. 

i 

People were beginning to talk about electric 
lamps. Regai cl less of how clever they might be. 
designs using alternate means of lighting were 
doomed. Seeing the trend. Maxim did not try 
to combat it with an improved version of a gaso¬ 
line lamp. Instead, he met it by producing a 
fairly .successful electric bulb using carbon. It is 
recorded that the first electric lights used in New 
York City were installed by Maxim's company in 
the Equitable Insurance Co. building at 120 
Broadway, in its dav considered to be the most 
modern in the world. 

When electric lighting fust came into use in 
America, everyone wanted to examine the ma¬ 
chines which produced the current. Many of 
these sightseers had high priced watches which 
became magnetized and stopped. 


Maxim developed a simple machine that could 
demagnetize a watch in a matter of minutes. At 
first he charged a dollar each for demagnetizing 
watches. The flow of business took much of his 
time. After patenting the machine, lie made it 
available to any watchmaker or jeweler. The de¬ 
magnetize™ were used until the introduction of 
alternating current, at which time anyone could 
demagnetize a watch in a matter of seconds. 

The instniinent was made with a very power¬ 
ful electric bar magnet rotated on a vertical 
axis, presenting the north and south poles in 
rapid succession. The magnetized watch was 
placed near the magnet, and rotated on a wheel 
and horizontal axis at the same time. As the 
crank turned, the carriage holding the watch 
was slowly withdrawn from the magnet by the 
action of a screw, by the time it rent bed the limit 
of its travel, no trace of magnetism was left on 
the watch. 

Few oceanic crossings by an individual have 
affected the history of mankind more than 
Maxim s embarking for Europe on the S. S. Ger¬ 
manic on 1*1 August 1881. This voyage was made 
aftei he had held jobs in practically every section 
of the United States. His current employer had 
come to the conclusion that it would be to the 
firms advantage for Maxim to visit the Electri¬ 
cal Exhibition then being held at Paris, France. 
During this interval he was engaged by the 
United States Electric Lighting Co. at a salary 
of S5.000 a year. By this time Maxim had he- 
stowed upon himself the title of "engineer.” 

Immediately after his European arrival lie re¬ 
ceived orders from his home oilier to examine 
carefullv cveiy exhibit of an electrical nature, 
and describe it in his own words, and to rolled 
and study all circulars and pamphlets on the 
subject. 

He did such a thorough job that he was asked 
to describe each patent on electric lighting in 
the French patent office, from the very first one 
entered to the latest on file. For this job he was 

assisted bv two secretaries and two draftsmen. 

/ 

The important ones were copied verbatim in 
French, and he wrote his own ideas of their 
worth to the home office. 

At the completion of this project, Maxim ex¬ 
amined Belgian patents in the same manner as 
he had those in Fianc e. This work later proved 
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very valuable to his company, as it helped the 
firm to defend itself against a considerable num¬ 
ber of lawsuits tor infringement of previous 
American patents. 

The First Automatic Machine Gun 

When his home office sent Maxim to London 
to reorganize the British subsidiary, the Maxim- 
West on Co., he noticed that every inventor in 
Europe, regardless of qualifications, was attempt¬ 
ing to perfect some sort of machine gun. While 
in Vienna on business, it was suggested to him 
that he also try to originate a machine gun. The 
person advising this was an American friend, also 
in Europe on electrical business. Disgusted with 
the delay and red tape encountered in this field, 
he stated to Maxim, “Hang your chemistry and 
electricity! If you want to make a pile of money, 
invent something that will enable these Euro¬ 
peans to cut each other’s throats with greater 
facility.” 

Maxim later stated that the idea of his ma¬ 
chine gun came to him during some target prac¬ 
tice with 1 lie Springfield caliber .45-70-405 serv¬ 
ice rifle, which, when fired, left his shoulder 
black and blue. With his alert mind he naturally 
asked himself, “Cannot this great force, at pres¬ 
ent merely an inconvenience, be harnessed to 
a useful pm pose?” 

He instantly saw the uselessness of a machine 
gun constructed like the Montigny mitrailleuse 
with its terrific weight and meager firepower. 
Maxim’s idea was to produce a single-barrel 


weapon that, if possible, would fire full auto¬ 
matic. 

Maxim attempted fust to develop an auto 
matic rifle to be fired from the shoulder. It was 
designed to utilize the kick that he had observed 
as a young man. 

His original drawings in 1883 were for a loose 
spring-supported heel plate fitted to a standard 
Winchester rifle, with a series of jointed levers, 
arranged so that the recoil of the piece against 
the shoulder operated the loading lever. When 
the recoil force ceased, the action of the spring- 
loaded butt stock pressed the rifle away from the 
shoulder and locked the action in battery ready 
for firing again. The specifications on another 
early drawing showed a blowback fully auto¬ 
matic rifle fed by a revolving magazine of the 
Roper type. 

At this time a London broker, in an attempt 
to sol I shares, made the exaggerated announce¬ 
ment in English newspapers that “Hiram Maxim, 
greatest electrician in the world, lias boon en¬ 
gaged to come to London to reorganize the 
Maxim-Weston Co. at Bankside. ' 

This publicity was the occasion for much ridi¬ 
cule directed at the American. It influenced him 
greatly in breaking away from the electrical end 
of the business and devoting bis time solely to 
the development of the machine gun. 

Inspecting his newly reorganized factory, he 
observed a Brown and Sharpe milling machine. 
Maxim asked that the machine be assigned to 
him. and it was upon this American-made prod¬ 
uct, which in background and origin itself came 
from the early gun industry, that Maxim made 
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the first working model of a fully automatic 
machine gun. 

He set up a small workshop at 57 Hatton Gar¬ 
dens, c orner of Clcrkcnwcll Road. Bringing with 
him the milling machine used at Bankside, he 
purchased additional American lathes, planers, 
drill presses, and other tools necessary for the 
work. He did not attempt to make the barrel for 
his machine gun, hut purchased suitable ones 
from the London office of the Henry Rille Barrel 
Co. These barrels, used in Maxims first experi¬ 
ments, were the product of the outstanding 
American gun designer. Tyler Henry, then pres¬ 
ident of the Winchester Arms Co. 

When Mr. Purvis, superintendent of the 
Henry Rille Barrel Co. of London, heard that 
Maxim planned to construct a fully automatic 
machine gun, he said. ’Don't do it. Thousands 
of men for many years have been working on 
guns. There are many hundred failures every 
year. Engineers and clever men imagine that they 
can make a gun do as you have described. But 
they have never succeeded. They are all failures. 
So, you had better drop it and not spend a single 
penny on it. You don’t stand a ghost of a chance 
in competition with regular gun makers. You are 
not a gun man. St ick to electricity." 

Maxim replied. "I am a totally different me¬ 
chanic from any you have ever seen before, a 
different breed.” 

The barrels were delivered, chambered for the 
.45 caliber British Gatling gun cartridge of that 
day, having an SO grain black powder charge and 
a 485 grain bullet. 

Maxim took his drawings to a local pattern 
maker. However, the first brass castings delivered 
for the prototype were not satisfactory because 
of faulty patterns. 

In describing the work on his first model, 
Maxim states that, as tools were required for the 
unions machines, he forged and temjKred them 
himself. His helpers thought it exceptional for 
a man in his position to do a blacksmith’s and 
toolmaker’s work. 

There was no precedent for Maxim to follow. 
No one before had ever carried experimentation 
to this point, as it was generally believed that re¬ 
coil forces would not be adequate to operate 
machine guns successfully. Maxim ignored these 
dogmas and continued with his original idea. By 


fabricating the components and fitting them to¬ 
gether by hand, he saw his experiments evolve 
into a mechanism that showed promise of suc¬ 
cess. 

It was still necessary for him to conduct a se- 
lies of tests before he could make final mechani¬ 
cal drawings. He constructed an apparatus by 
which he could determine the force and charac¬ 
ter ol the recoil and find the distance that the 
barrel should be allowed to retract, in order for 
the project ile to clear the bore and let the gun be 
safely unlocked. All the hand-made working 
parts were easily assembled. After adjust ing them 
to produce what he thought would be successful 
results, be placed six cartridges in the feed way 
and pulled the trigger. They all fired in what was 
later estimated to he half a second. 

Maxim saw certain success ahead, and worked 
day and night on his drawings until they were 
finished. Then in his machine shop he proceeded 
to build a gun rugged enough to meet requited 
demands. 

In the spring of 1881 he had progressed to a 
point where his experiments resulted in a fin¬ 
ished product. His original model is now at the 
South Kensington Museum in London, and is 
labeled. ‘‘This apparatus loads and fires itself 
by the forces of its own recoil, and is the first 
apparatus ever made in the world in which en¬ 
ergy from the burning powder is employed for 
loading and firing the arm." 

If the single-barrel Gardner is closely com¬ 
pared with Maxim's prototype, it is evident that 
the action of the former was taken under study 
by Afaxim as the most logical weapon then in 
existence with which to apply the theory of auto¬ 
matic fire. 

Faced with the problem of constantly increas¬ 
ing momentum if the bell crank be allowed con¬ 
tinuous rotation. Maxim restricted its motion to 
three-quarters of its circumference in bringing 
the bolt back to battery. Firing at this point re¬ 
versed the rotation. 

This not only prevented increased inertia, but 
likewise eliminated the danger from hangfires, 
as the mechanism had no means of operating 
until energy for commencing the next cycle was 
generated by the fired round. 

It is believed that Maxim’s earliest experiment 
resulting in his first successful automatic fire was 
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lone with the conventional post type vertical feed. 
Realizing that his success would not be complete 
until he had devised a way to make the weapon 
sontimiously feed cartridges from its own en¬ 
ergy, lie next designed two systems of Iced, both 
bperaied from surplus barrel recoil energy, first 
he flat type drum and finally the belt. He per¬ 
fected the latter, having concluded that it was the 
only practical system lor sustained fire. 

He produced several hand-made guns before 
lie let it be known to the press that 'Hiram 
Maxim, the well-known American electrician in 
Hatton Gardens, has made an automatic ma¬ 
chine gun with a single barrel, using the stand¬ 
ard caliber .45 rifle cartridge, that will load and 
fire itself by energy derived from the recoil at a 
rate of over (iOO rounds a minute.” 

Everyone thought this was somewhat like the 
advertisement for the ‘world’s greatest elec¬ 
trician” and a bit of Yankee brag. But this time 
lit* was waiting with the finished product to 
squelch any scept icism. 

The first person ol any prominence to sec the 
new weapon was Sir Donald Currie. A day or so 
later, Mr. Matt hey. a dealer in precious metals 
in Hatton Gardens, brought 11 is Royal High¬ 
ness, ihe Duke of Cambridge. The Duke was de¬ 
lighted and congratulated Maxim on a great 
achievement. This .seemed to be the signal tor 
everybody in London interested in such matters 
to visit Hatton Gardens to see the phenomenon. 

The first cartridges lie fired were manufac¬ 
tured by the British Small Arms Co. Many 
proved faulty. lie applied to the government for 
better ammunition and was sold the latest lot 
number available, which proved satisfactory. 

In demonstrating his weapon. Maxim person¬ 
ally fired over 200 000 rounds. Government an- 
thorities became interested in his gun. Lord 
Wolseley, accompanied by a large number of 
high ranking officers of the War Office, made an 
appointment with Maxim. At the designated 
hour Maxim fired thousands of rounds of am¬ 
munition for them. Afterwards, Lord Wolseley 
said to Maxim, “It. is really wonderful, you 
Yankees beat all creation. There seems to be no 
limit to what you are able to do.” 

One of the officers in Lord Wolseley’s party 
was Lt. Gen. Sir Andrew Clarke, inspector gen¬ 
eral of fortifications. He advised the inventor to 


simplify the gun as much as possible and said, 
‘Do not be satisfied until it can be disassembled, 
examined, and cleaned with no other instru¬ 
ment than the hands.” 

Taking his advice, Maxim immediately rede¬ 
signed the feed system, and simplified the work¬ 
ing mechanism, so that, if anything injured it, 
the components could be taken out and replaced 
in 6 seconds. 

The only change from the prototype in what 
is known as the first model had been a refine¬ 
ment for the purpose of making a presentable 
gun for demonstration. Having proved the 
weapon, he now felt it advisable to lighten the 
gun as a whole and add the features suggested by 
General Clarke, until its high rate of fire, com¬ 
bined with its light weight and simplicity, would 
be a selling point. Basically it remained the same 
with the single barrel supported in a jacket by 
front and rear bearings. 

At the moment ol firing the recoil drives the 
barrel rearward for practically three-quarters of 
an inch. It is this movement of the barrel alone 
that unlocks the bolt and actuates the mechanism 
of the gun, producing continuous fire. The car¬ 
tridges arc placed in a canvas belt, similar to 
those worn by the spoilsmen of that day. Each 
belt is seven yards long holding 333 cartridges 
with a clip device on the end for attaching an¬ 
other loaded bell. An external firing and rate 
control .arrangement consisting of a lever plac ed 
against a graduated quadrant at the side of t he 
gun determines the rapidity of firing. If the lever, 
or selector, is pulled toward the gunner until 
the pointer indicates the figure T” on the quad¬ 
rant scale, the gun will fire at the rate of one 
round per minute. By pulling the selector farther 
to the rear the rate of fire is gradually increased 
in proportion to the rearward travel of the lever, 
until the end of the scale is reached. Then the 
fire is maintained at the rate of GOO rounds per 
minute. 

It was possible to fire a single shot, bursts of 
10, 20. or 100 per minute and to maintain a con¬ 
tinuous fire, fast or slow. When a rate had been 
selected, the gun would fire at that speed, inde¬ 
pendent of human agency, until all the cartridges 
had been discharged. Should the man working 
the gun be killed, the gun would still continue 
to fire. 
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Tlu* ratc-of-firc regulator found only on the 
riy first model Maxims employed a simple hy- 
liaulic oil buffer arrangement. It controlled die 
Ipeed ol counter recoil by which the weapon re¬ 
turned to battery by varying the size of die 
irilice in the buffer tube through which the oil 
•owed. T he weapon would complete the recoil 
tenement without restriction but the return 
tenement was checked by the oil and piston 
iictliod. If the weapon's regulator was set for 
Open,” the operating parts returned to battery 
^restricted and a rate of lire of 000 shots per 


minute was maintained. If the orifice was closed, 
however, the return speed of the battery was 
slowed to any length of time desired, including 
a creeping action of a minute or more. While 
this device was very impressive, it was of small 
military value and was soon dropped. 

Besides the system of feeding from a belt, Mr. 
Maxim devised another plan in which 96 car¬ 
tridges arc placed in a flat brass drum on top of 
the gun. T he movement of the bolt rotating the 
drum, withdraws the cartridge and forces it into 
the feedway to be positioned in the chamber. 



Breech Mechanism o: the Improved Maxim Gun. 
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When the empty drum is removed, another can 
be substituted without stopping the operation of 
the gun, as an auxiliary magazine holds enough 
cartridges to maintain continuous fire. 

Gen. Sir Gene Graham (Royal Engineers) pre¬ 
ferred the belt feed to the drum feed and sug¬ 
gested that Maxim bend all his efforts to pro¬ 
ducing a gun that fed in this manner. 

The machine gun belt feed was also used with 
Maxim’s automatic rifle fired from the shoulder. 
In one instance, he altered a Winchester rifle so 
that the recoil extracted the empty cartridge case, 
ejected it, cocked the hammer, closed the breech, 
and performed all necessary functions except 
pulling the trigger. The inventor also made an¬ 
other gun in which all these operations were per¬ 
formed by means of a slight elongation of the 
cartridge case at the moment of firing, the case 
being corrugated to afford the required extension. 
'The last-described system scarcely seems prac¬ 
tical. 

French Army officials, upon hearing of 
Maxim s automatic machine gun. invited him to 
demonstrate it before them. One of their first 
questions was whether it would be possible to 
produce one with a controlled rate of fire; they 
did not know the weapon already had this fea¬ 
ture. Their idea was a gun firing automatically, 
but with a prolonged delay between shots, to be 
securely locked in position covering a breech in 
enemy fortifications. The intermittent shots, 
sighted in during daylight hours, would prevent 
men from working after dark in the target area. 

For answer. Maxim fired the initial round, ad¬ 
justing the regulator for one shot per minute, 
and left the gun by itself. While waiting for the 
second shot to explode, a young lieutenant ap¬ 
proached. requesting to see the gun in action. 
Upon being told by Maxim that the gun was 
firing, he refused to believe it. 

In a few seconds the gun went off by itself. 
The young lieutenant then waited with watch 
in hand. One minute later the gun went off 
again. He threw the remains of his cigarette 
on the ground, and walked off, exclaiming that 
while he had seen ir. he still did not believe it. 

To the French officers, Maxim described the 
weapon as an engine: the gunpowder in the cart¬ 
ridge being analogous to the steam: the breech 
block, the piston; and the trigger, the valve gear. 


These basic characteristics have remained in 
every machine gun from that day to this. 

Maxim's early successes led him to experiment 
in earnest on automatic guns from 1883 until 
1885. During this time, insofar as it was possible, 
he patented every conceivable method by which 
automatic fire could be obtained. 

1 he principle he decided to be the most prac¬ 
tical was what is known today as the short recoil 
system. To this he added the ingenious features 
of initial extraction, adjustable headspace, an ac¬ 
celerator that transfer ret I energy from the recoil¬ 
ing barrel to the boh assembly, the T-slot extrac- 
tor, and “wipe* ejector. These methods have nor 
been improved on. 

During the summer of 1885 the general public 
was shown the Maxim gun at the Inventions 1.x 
hibition in South Kensington, a small contract 
having been let to Albert Vickers, the steel pro 
duccr ol Cray ford in Kent, for the manufacturt 
of thegun. At the Inventions Exhibition the gun 
was fired daily for the crowds. 

To operate the weapon, the gunner inserts the 
loaded ammunition belt in the right side of the 
gun and raises the safety catch. This permits th< 
thumb piece to be pushed forward, actuating thd 
trigger bar and scar and releasing the firing pin., 
As the powder charge in the cartridge is ignited' 
pressure is built up, and the projectile start! 
through the bore. During this time the barrel 
and bolt are securely locked. 

Alter recoiling three-quarters of an inch, the 
bolt is unlocked. The crank engages the unlock¬ 
ing cam, breaking the toggle joint and frceinJ 
i lie holt. The recoiling forces are now able to ac¬ 
celerate the bolt assembly to the rear and rotate 
the crank. This winds the actuating chain, load 
ing the extension-type driving spring while the 
recoiling mechanism completes its rearward- 
stroke. • I 

The initial rotation of the? crank pivots th<< 
cocking lever, forcing the firing pin back against 
its spring, until the sear engages the sear notcM 
of the lever. | 

At the first movement of recoil after unlock, 
ing, the sliding boltface (T slot) begins simulta 
neons extraction of the empty case from th* 
chamber and withdrawal of a loaded round fronj 
the belt. Continued rearward movement engage 
cams in the receiver to force the sliding boltfac 
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\ Dernor.ftrrttion Gun and Mount Used by Maxim. The Wooden Case ’Was Used as a Tripod When Firing and to Contain the 

Gun and Ammunition During Transportation. 


downward, bringing the loaded round in align¬ 
ment with the chamber, and the empty ease in 
position for the ejection tube. The loaded car¬ 
tridge is held securely in place by a latch arrange¬ 
ment located in the face of UieT slot. 

During recoil a cam lever action moves the en¬ 
tire feed block slide to the right. The top feed- 
pawls move over to engage the incoming round 
;n the belt (being held in position by the bottom 
belt holding pawl), at the same time compressing 
the barrel return spring. Aflei completing its full 
recoil stroke, the forward action of the barrel and 
barrel extension returns the feed block slide to 
the left, bringing the next live round in the am¬ 
munition belt into posit ion against the cartridge 
stops for engagement by the sliding T slot. 

The complete force of recoil having expended 
itself, the extended driving spring starts the 
movement of counter recoil. As the bolt moves 


forward, the cartridge to be fired is positioned for 
chambering. When this is accomplished, the T 
slot rises, "wipes'' itself clear of the spent case and 
slips over the rim of the incoming round in the 
belt. 

When the bolt has reached its extreme travel 
forward, the toggle joint is forced slightly below 
the horizontal by the connecting rod. At this se¬ 
curely locked position the scar is depressed and 
disengaged from the firing pin. removing the 
safety feature, so that continued pressure on the 
trigger piece permits automatic fire. 

The above cycle represents the basic operating 
principle on which were constructed all future 
Maxim and Maxim Vickers guns (later interna¬ 
tionally called the “Vickers”). There were from 
time to time a few modifications such as muzzle 
boosters to accelerate recoil, changing the direc¬ 
tion of throw of the toggle joint, various attempts 
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to aid unlocking, and numerous miscellaneous 
refinements, but nothing that ever affected the 
original principles of the gun. Although Maxim 
chambered the weapon to shoot practically every 
form of cartridge in existence, ranging from 
black to smokeless powder and from rifle caliber 
to artillery ammunition, the mechanism re¬ 
mained the same exc ept for weight, rate of fire, 
systems of cooling, and mounting. 

First Trials of the Maxim Gun 

When tl ie lioh. version was finally satisfactory 
to Maxim, he displayed it at Hatton Gardens. 
Here Mr. Pratt, of the Pratt and Whitney firm, 
viewed the weapon. One of the finest machinists 
in the world, this old friend of Maxim s voiced 
his amazement, “If any one had told me that it 
would he possible to make a gun . . . do all these 
things in the tenth part of a second, I would not 
have believed it... but now 1 have seen it with 
my own eyes.” 

Maxim was wined and dined by London so¬ 
ciety and met many distinguished personages. On 
one occasion His Royal Highness, the Duke of 
Cambridge, look him by the arm, saying, “Come 
with me, Maxim, and I will introduce you to 
everyone here who is worth knowing.” There 
were several members of the royal family present. 
Maxim capitalized on these contacts. 

A short time later he received an invitation 
from the then Duke of Sutherland to spend a 
week end at Trent ham, where lie met the Duke 
of Manchester, Sir Reginald McDonald, and a 
Mr. Henry Stanley, later famous as the African 
explorer who found Dr. Livingston. Maxim and 
Stanley became fast friends. And Maxim humor¬ 
ously mentioned later how they hid out many 
times to keep from going to church, an act ex¬ 
pected of all the guests. 

Maxim always leaned strongly toward what he 
termed “book learning.” Whenever he took up 
anything new, he read everything that could be 
found on the subject. As he had commenced to 
make guns, he purchased and read gun books, 
military documents, and the like. 

One day a bookseller obtained for Maxim a 
very large volume supposedly published lor the 
exclusive use of army and navy officers. In it. 


Maxim saw at once a fallacy of reasoning. The 
designer was calculating a “one-shot” weapon. 
Repeated shooting would destroy it if con¬ 
structed on such erroneous calculations. Maxim 
felt that, it international authorities dispensed 
such false doctrine, the profession needed prac¬ 
tical experience in gun design. 

Mr. Pratt, before leaving London, again vis¬ 
ited his old friend, and stated he had never made 
successfully a certain type of gun actuating spring 
last more than a few rounds. Maxim told him a 
secret process for constructing springs which an 
old gun maker had taught him. Pratt, alter re¬ 
turning to the Lnited States, wrote how success¬ 
ful this method had been. The springs made fol¬ 
lowing Maxim s instructions had all been tried 
thousands of times on a testing machine devised 
by Pratt without any indication of breaking. 

The British Government's first order for a 
Maxim gun specified that it must weigh less than 
100 pounds, and be able to fire 400 shots in I 
minute. 600 shots in 2 minutes, and a thousand in 
4 minutes. Three guns were supplied to the 
British Government lor trial in March 1887. 
They easily passed the test. The last fire deliv¬ 
ered a thousand rounds in a minute and a half, 
having previously passed the sand and rust test. 
The three guns .were then purchased by the gov¬ 
ernment. Yet the machine gun was not adopted 
as a weapon in the regular British Army at this 
time, although tlie territorials and militia 
acquired and used several on their own initiative. 

Maxim had unlimited confidence in his gun. 
When he received an invitation to fire at En¬ 
field for an official trial, he was delighted. After 
having passed every test easily, he placed the gun 
on an ordinary tripod, put in a double cartridge 
belt that contained 666 rounds, and fired them all 
in 1 minute. As an added attraction, he provided 
himself with a very large ammunition box and a 
belt containing 3,000 cartridges. The gun was 
placed on a naval cone, such as used for machine 
guns on battleships. The bottom of the cone was 
filled with water and compressed air. Upon pull¬ 
ing the trigger, a valve was opened allowing the 
water to circulate inside the water jacket. This 
provided a cool gun. Maxim introduced the belt 
and pulled the trigger. The cartridges ran 
through the gun at the rate of 670 a minute. 
Many of the bystanders had to leave before the 
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belt was emptied because the constant firing hurt 
their ears. 

In 1887 Maxim also took one of his automatic 
machine guns to Switzerland for trial in competi¬ 
tion with tFie Gatling, the Gardner, and the Xor- 
denfelt. The two-barrel Gardner had already 

j 

beaten the field and large orders were expected. 
Maxim wrote to the authorities telling them 
what his gun could do and asking them if they 
would allow him to lire it in Switzerland in com¬ 
petition with the Gardner. On this occasion he 
was accompanied by Mr. Albert Vickers, who was 
now deeply interested in the business. Their gun 
had been chambered to use a certain German- 
made cartridge which was not quite so large and 
powerful as the English. When testing it against 
ihe Gardner, they found the latter was using a 
new cartridge of smaller bore and longer range. 
To compete with the improved Gardner car¬ 
tridge. Maxim dipped his projectiles in hot bees¬ 
wax and tallow to prevent barrel fouling and lu¬ 
bricate the bore. Vickers did tFie firing and 
showed great skill as a machine gun marksman, 
as he outshot the Gardner in spite of its im¬ 
proved ammunition. 

The next trials were in Italy at Spe/zia. in com¬ 
petition with tfie Nordenfelt gun, which had al¬ 
ready been thoroughly tested and the perform¬ 
ance of which was definitely known. 

The Maxim gun was lighter and by trial 
proved much faster and more accurate. Fewer 
men were required to work it. Next, the Italian 
officer in charge of the test requested Maxim to 
submerge the gun in the sea. and allow it to re¬ 
main there for 3 days. At the end of the period, 
without cleaning, the gun performed as well as 
it did before subjection to this unusual demand. 

After Italy, the next demonstration was held in 
Vienna, where thousands of rounds were fired 
before high ranking army officers, who expressed 
heir amazement that a little gun could fire so 
fast, and that the crank handle should turn with¬ 
out anyone touching it. Among the high officials 
who came out from Vienna was Ills Royal I ligh- 
ness, Archduke William, the Field Marshal of the 
Austrian Army. lie greeted Maxim warmly, and 
looked with great curiosity aL the gun. Maxim 
allowed him the working mechanism and ex¬ 
plained all the parts in detail to him. He was 
ihen asked to fire it at various ranges. Vickers 
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and Maxim alternated in operating the weapon 
and fired prac tically lhe entire day. After the lest, 
the archduke approached the party and con¬ 
gratulated them on the performance of the 
west poll. When asked by Maxim if it fired fast 
enough to suit him, he answered, “Indeed, too 
fast. It is die most dreadful instrument that I 
have ever seen, or imagined.” 

During this Austrian lest, Maxim used British- 
made cartridges. While the officers were well 
pleased with the gun, they insisted on having one 
that used their own rifle cartridge, which Maxim 
agreed to make on his return to England. Unfor¬ 
tunately it was illegal for anyone to lake one of 
the Austrian service cartridges out of the coun¬ 
try. He had io content himself with a mechanical 
drawing and a piece of unprimed brass. Upon his 
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return to England, he ordered a lot of cartridges 
made according to the specifications. But it ap¬ 
peared that the manufacturer, the Birmingham 
Small Arms Co., did not understand continental 
weights and measures. The shape and size of the 
completed round was correct, but the powder 
charge was considerably lighter than that of the 
Austrian cartridge. Maxim attempted to fire the 
ammunition and found that it would work suc¬ 
cessfully if the springs were lightened to com¬ 
pensate for the weak charge. 

On 7 July 1888 the Austrian committee on the 
Maxim ordered a preliminary trial with two rifle 
caliber guns (one II-mm). T hey were satisfied 
as to rapidity of lire, simplicity and ease of ma¬ 
nipulation. At 200 meters, 30 shots, all hits, 
were made in 3 seconds. At *100 meters the same 
story was repeated. At GOO meters there were 40 
rounds in 4%o seconds, all hits. At 1,000 meters, 
40 shots in 4 seconds produced 36 hits. At 1,200 
meters 25 shots in 2% 0 seconds gave 24 hits. 
Again at the same range, 40 shots in 4 seconds 
gave 29 hits. At 1.400 meters GO shots fired in 
GVio seconds gave 46 hits. And at 1,575 meters, 
GO shots in G seconds gave 45 hits. 

For a reliability and endurance test, 13.504 
shots were fired without serious mishap. The 
cartridges were supplied in belts each containing 
333 rounds and averaged 10 rounds per second 
during the entire test. The original mainspring 
was of insufficient strength, and gave way after 
7,281 rounds. A striker broke after 10.223 rounds 
and a buffer failed after 11,418 rounds. Bui these 
were easily replaced on the scene in a few sec¬ 
onds. and the firing continued. The committee 
reported strongly in favor of the Maxim. After 
6,356 rounds the accuracy was found to be ex¬ 
cellent. 

The official rejxjrt slated, “Wet does not im¬ 
pair the mechanism; dust diminishes the speed 
of firing, but the mechanism, especially the feed¬ 
ing apparatus, is very susceptible to wet and dust 
combined. If certain reserve parts are supplied, 
and the buffer spring made stronger, the ef¬ 
ficiency of this machine gun is guaranteed under 
all circumstances.” 

The committee concluded with this significant 
summation: “From the foregoing results it is 
evident that the original favorable judgment 


formed after the preliminary trials was justified. 
It can therefore be asserted that of all systems of 
machine guns hitherto tried, the Maxim is the 
best adapted to the purpose for which it is in¬ 
tended.” 

The next test was in Germany. Although the 
gun worked perfectly, no decisions wore made 
for a long time. Thousands of rounds were fired, 
but still no orders were received. While things 
were in this state. His Royal Highness, Albert 
Edward. Prince of Wales, visited the Kaiser. 
When the conversation turned to arms, the 
Prince asked the Kaiser if lie had yet seen the 
Maxim gun. lie said he had not, hut had heard a 
lot about ir. The Prince told him that it was 
really a wonderful weapon, loading and firing it¬ 
self fi00 times a minute. As the gun was at Span- 
dan. only a short distance from Berlin, the Prince 
suggested they see it. A day or so later, the Kaiser 
and the Prince visited Spandau where elaborate 
preparations had been made to show all forms of 
machine guns. A total of 333 rounds were to be 
fired from each gun under test at a large target 
located 200 meters distant. The Gatling gun, 
worked hv four men, fired the cartridges in less 
than a minute. The same number of men fired 
the same number of rounds from the Gardner 
gun in a little over a minute. T he Nordenfelt 
also was fired in approximately the same time. 
Then Maxim advanced, took his seat on the trail 
of his automatic gun, pressed the trigger, and 
333 cartridges were fired in less than half a min¬ 
ute. The Kaiser, much impressed, walked over 
to the gun; placing his hand upon it, he said, 
“T hat is the gun—There is no other.” 

Had Maxim tried to market his invention a 
short time earlier, there is ample reason to be¬ 
lieve that he would have found his task move dif¬ 
ficult. Several powers were alert lor an improved 
gun when his was introduced. Had lie found all 
war departments completely stocked with hand- 
operated weapons, he would have had no pur¬ 
chasers. Italy already owned many Gardner hand- 
operated machine guns. She ignored the new, ex¬ 
pensive automatic, as did the United States. The 
hand-cranked Gatling was relied upon in this 
country 10 years after the British service had 
purchased the Maxim full automatic. 

In 1887 Maxim took his gun to St. Petersburg. 
Russia. Here he used the well-made English car- 
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nidges on which he could rely. It appeared to 
Maxim that the Russian officers were very impa¬ 
tient. and looked with contempt upon his little 
gun. One young officer went up to it, took hold of 
the crank, turned it backwards and forwards, and 
said in French. "It is absolutely ridiculous for 
anyone to pretend that this gun can be fired 600 
rounds in a minute. No man living can turn this 
crank handle backwards and forwards more than 
200 times in a minute." 

The Russian even offered to bet any reason¬ 
able amount that the gun could not be fired as 
fast as 200 times a minute. Maxim chose to 
answer him by placing a bell ol cartridges in the 
gun and fired 3:kS shots without stopping, flic 
handle that the officer was talking about worked 
so fast by itself that it was impossible to see it. 
The officers present had not the least conception 
of what an automatic gun really was. Any gun in 
Russia was said to be automatic when one turned 
a handle to fire it. Newspapers described it as “a 


gun that would load and fire itself simply by 
turning a crank handle." 

The Russians, seeing the handle working by it¬ 
self and the center of the bulls-cye shot away, 
were wildly enthusiastic. But Maxim cncoim- 
tered much red tape in Russia. He had not been 
in St. Petersburg 2 weeks when he was informed 
he must either leave the country or go to police 
headquarters and give an account of himself. A 
friend, Mr. de Kabath. went with him. 

I he official spoke English peifccily, and com¬ 
menced by asking Maxim how old he was and 
where he was born. Maxim told him. 

‘What religion have you?" 

“None whatever, never had any." 

He was told no one could remain in Russia 
unless he had a religion. He replied in that case 
he would most certainly have to find one—what 
particular brand did the officer recommend? 

Mr. de Kabath suggested that it was more pop¬ 
ular to be a Protestant. 
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Maxim asked it a Protestant was not one who 
protested against something? The Russian ad¬ 
mitted that such was the case. 

Maxim then said to the official. "Put me down 
as a Protestant. I am a Protestant among Prot¬ 
estants. 1 protest against this whole thing." In 
that way, Maxim said, he became a member of 
the Protestant church. 

Although the Russians moved slowly, they 
finally purchased vast numbers of Maxim guns. 
Later, observers reported that over hall the Jap¬ 
anese casualties in the Russo-Japanese War were 
inflicted with the Maxim gun. 

On 23 April 1892, Maxim published an article 
in F.nginvtring, from which the following is 
quoted: 

“Of late there has been going the rounds of 
the press, especially in America, an account of an 
automatic machine gun made by the Winches¬ 
ters, which is said to fire a thousand rounds a 
minute, and to beat the Maxim, because the 
Maxim only fires 7:50 a minute. In connection 
with this it might be interesting to the public to 
know just how fast it is possible to fire a single- 
barreled automatic, gun. and what sort of car¬ 
tridges can he fired with the greatest rapidity. 

“The first automatic Maxim gun which was 
submitted to an official test at Enfield wasclaimed 
to fire 600 rounds a minute, using the Royal 
Laboratory machine gun cartridge. At the trials 
1,000 cartridges, all in one belt, were fired in 
1 \/> minutes. This would give a speed of 006 
rounds per minute. The Royal Woolwich car¬ 
tridges, considered from all points, are perhaps 
the most perfect cartridges to be met with today. 

Of over 200.000 rounds which I mvsclf have 

# 

fired, 1 have only found one faulty cartridge, 
and this missed fire on account of not having any 
fulminating powder in the primer. 

“At the official trials in Switzerland, where 
the German Mauser cartridge was used, the of¬ 
ficial speed was 612 per minute. At the Italian 
trials, which took place with the same cartridge 
at Spezzia, the rate of fire was found to be 620 
per minute. The French Gras cartridges, which 
had been made for 7 or 8 years, were found to 
fire at the rate of about 500 per minute: those 
which were only 2 or 3 years old, at the rate of 
600 a minute: while with those that had only 


been made up a few weeks, the rate of fire 
amounted to nearly 700 rounds a minute. 

“At the Austrian trials with the old Mann- 
1 icher cartridges the rate of fire was 620 rounds 
per minute. With the new Austrian cartridge 
with compressed powder a speed as high as 770 
per minute was attained. With the Russian Ber¬ 
dan cartridge, made on the old fashioned plan, 
having a hollow rim, 1.000 rounds were filed out 
of a single belt in 2 l A minutes. This was the 
slowest ol all European cartridges except those 
made in Italy for the old Vetterli rifle, which 
were found to be imperfect, and the rate of fire 
in some cases did not exceed 300 per minute. In 
Spain, cartridges were found which were so bad 
that they could not be fired at all with an auto¬ 
matic gun. In Germany, the rate of lire varies ac¬ 
cording to the kind of cartridges which are em¬ 
ployed and ranges from 600 to 700 pet minute. 

“Of all the black powder cartridges the Amer¬ 
ican service cartridge has been found to attain 
the highest speed. This arises from the fact that 
the cartridge is small and short, the powder com¬ 
pressed, and the primers very large. At trials 
which took place in England with this cartridge 
the rate of fire was 742 per minute. At trials 
which took place in the United States, in which 
new cartridges made by the Union Metallic Car¬ 
tridge Co. were employed, the rate of lire was 
775 per minute. This was the highest rate of fire 
ever attained by an automatic gun deriving all 
of its energy from the recoil. 

“After the Maxim gun had been formally 
adopted into Her Majesty's service it was found 
necessary to provide some means of operating 
them with blank cartridges, as these of course did 
not give sufficient recoil to operate the mecha¬ 
nism. Attachments were then put on to guns 
which were required for the maneuvers, in which 
the escaping gases at the muzzle of the gun pro¬ 
duced an action upon the barrel similar to that 
of recoil. The first of these guns was made for the 
Faster maneuvers some 5 years ago, and the 
first cartridges experimented with were loaded 
with 60 grains of black powder, the rest of the 
case being filled with tallow, but the rate of fire 
was so enormously high that the powder charge 
was reduced to 12 grains, and with this the rate 
fell to about 600 per minute. 

“About 2 years ago. while we were experiment- 
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ing with the French Lebel cartridge in Paris, I 
had a gun constructed to utilize the force of the 
escaping gases at the muzzle for operating the 
mechanism. The number of cartridges which the 
ofliccr brought to the trial was only 200: ronse- 
queutly only small belts were used. Upon placing 
a belt of 20 cartridges in the gun and pulling 
the trigger, I remarked, 'The gun has stopped, 
it does not work,’ whereupon my French assistant 
pulled the belt out and said, It is quite empty.’ 

Mv ear had been accustomed to a fire of about 

* 

600 per minute, and the usual belts that we first 
try a gun with hold only 10 cartridges. These 20 
Lebel cartridges had gone off in just about the 
time that 10 English cartridges would have been 
fired. The speed was found to be somewhere be¬ 
tween 1,100 and 1,200 rounds per minute, and 
the officer in charge decided that the rate of fire 
was altogether too high, expressing the wish that 
we should seek to reduce the rate of fire rather 
than to increase it. 

"It is a curious fact that the German and the 
French committees, acting quite independently 
of each other, expressed their opinion that the 
most desirable rate of fire would be 250 pe r min¬ 
ute, and guns were, in fact, made for these two 
nations provided with regulators, hut it was 
found that the mechanism necessary to reduce 
and regulate the speed of a gun was quite equal 
to all the rest of the mechanism in the gun. The 
first one-pounder Maxim guns fired at the rate 
of 400 shots per minute. The speed was after¬ 
wards reduced to 300 per minute. 

“The effect of very rapid firing upon the cham¬ 
ber and rifling of tlie gun is most marked. In 
Austria, when a gun was fired at the rate of about 
600 per minute with steel-covered fjacketed bul¬ 
lets, and the fire was often stopped to replace the 
ammunition boxes, it was found that the gun 
made as good a target after 20,000 rounds had 
been fired as it did upon starting, while with a 
speed of 670 per minute with practically no 
stoppages, the bore was considerably injured 
after 10,000 rounds had been fired. During all 
the Austrian trials with the Maxim gun, 200,- 
000 rounds of ammunition were used, the great¬ 
est number fired at one time from a single gun 
being 35,000. 

"As regards the speed that it might be possible 
to attain with a single-barreled gun. I would say 


that probably if both the gun and cartridge were 
made expressly for producing the highest pos¬ 
sible rate of fire, and if the recoil energy, together 
with the escaping forces of i lie gases, were both 
utilized, 1,500 to 1.600 rounds a minute might 
be fired, but at this speed the barrel would be very 
highly heated, even if inclosed in a water casing. 

"Machine guns which are operated by hand 
are as a rule provided with more than one bar¬ 
rel, and perhaps the greatest absolute speed that 
ever has been attained was with a 12-barrel Nor- 
dcnfelt gun, in which each barrel was fired 100 
rounds per minute, but this fact can only be ac¬ 
complished by a very powerful and trained ath¬ 
lete. The Gatling 10-barrel gun did not, I be¬ 
lieve. fire over 400 rounds a minute at the Shoe- 
buryness trials, but it is said now to fire at the 
rate of 100 rounds per barrel per minute. The 
greatest speed ever attained by a single barrel 
hand-operated machine gun was when Gardner 
himself fired 250 rounds per minute. 'The Nor- 
dcnfclt five-barrel gun, such as is used in the 
British Navy, may be fired with three trained 
operators about 400 to 500 rounds per minute. 
At the Swiss trials the two-barrel Gardner gun, 
with four men to operate it, fired 333 rounds in 
a minute.” 

While the whole world marveled at the ma¬ 
chine guns of American origin, a French chem¬ 
ist, Paul Vicille, was quietly trying to develop 
for his government a smokeless powder that 
would not reveal the infantryman’s position or 
obscure his aim. In 1885 he discovered a success¬ 
ful propellant that gave off practically no smoke. 
Mixing cellulose with gelatinized nitroglycerine 
not only eliminated smoke, but produced a pro¬ 
gressive burning powder that left little or no 
residue. While seeking a musket propellant, he 
had unknowingly invented the perfect fuel for 
the automatic machine gun. 

Blac k powder generates all its force at the mo¬ 
ment of ignition, then the chamber pressure de¬ 
creases quickly. Smokeless powder, on the other 
hand, continues to burn after maximum pres¬ 
sure. giving a prolonged thrust, leaving a high 
residual pressure in the bore. This allowed ma¬ 
chine gun inventors to design mechanisms taking 
full advantage of this prolonged power-impulse, 
and to utilize the force of expanding gases in the 
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barrel after the projectile is gone, to accelerate 
further the recoiling parts. 

That the engine came before the fuel cannot 
be questioned. Maxim was already firing his au¬ 
tomatic gun over the continent of Europe, using 
almost any black-powder cartridge of current de¬ 
sign. But peak efficiency was not reached until 
he used the French Lebel serv ice cartridge. The 
prodigious rate of fire mentioned in his article in 
Engineering was produced by the first military 
car tridge in the world having smokeless powder 
as a propellant charge. 

I he Maxim gun was first used by the British 
colonial forces in the Matabele War of 1893. In 
this campaign of 1893 94 against the Matabele 
of the Northern Transvaal, a detachment of 50 
infantrymen with four Maxim machine guns de¬ 
fended themselves against 5,000 warriors who 
charged them five times in an hour and a half. 
All of these fanatical charges were conducted 
with great bravery and were invariably stopped 
each time about a hundred paces in front of the 
English firing lines by the lethal fire of the 
Maxim guns. It was recorded that the enemy 
after the charges left 3,000 dead in front of the 
English posit ion. The troops engaged against the 
Matabclcs were the armed police of the Rho¬ 
desian Charter Co. They were greatly outnum¬ 
bered by the enemy which attacked with the 
reckless courage of the Zulu tribes. The Rho¬ 
desians, realizing the deadly power of the ma¬ 
chine guns, provoked the Matabeles to charge. 
A handful of men fortified themselves with 
Maxim guns. And against these determined 
rushes of thousands of fierce fighting savages, the 
streams of bullets from the Maxim guns tore 
lanes of dead through the enemy masses and al¬ 
ways broke the attack. 

In the Chitral campaign in 1895 on the 
Afghan frontier, the English again used their 
Maxim guns against the fanatical mountaineers 
of the Hindu Kush, the fire proving so effective 
that the British colonial troops who charged the 
position found only the dead bodies of the en¬ 
emy to oppose them. 

Later on, in some of the fights of the 1898 
campaign in the Sudan these guns were ex¬ 
tremely successful. It is stated that General 
Kitchener could not have held out had it not 
been for them. A battalion had two machine 


gun sections, each organized as a battery of four 
Maxims mounted on wheeled carriages. A special 
precaution was taken to prevent the mechanisms 
from becoming fouled by the desert sands which 
formed almost a log on windy days in the Sudan. 
Each gun had a silk cover in which it was kept 
wrapped until brought into action. 

At Ferkeli, on 7 June 1890, the lour guns 
were only in action for a few minutes, but in this 
time they broke up the dervishes' only attempt 
to charge. Perhaps the battle of Omdurman was 
the most classical example of the deadliness of 
the weapon. No less than 20,000 dervishes were 
slaughtered and three-fourths were officially 
credited to the Maxim machine gunners at this 
battle. A German military attache, Major von 
Tiedemann, told how lie watched the elfcct of 
the Maxim gun battery on the right front. "The 
gunners did not get the range at once. But as they 
soon found it, the enemy went down in heaps 
and it was evident that the Maxim guns were 
doing a large share of the work in repelling the 
dervish rush." 

For a moment it seemed as if the dervishes 
might overwhelm the Sirdar’s forces. In dense 
array they moved forward, but their ranks were 
torn by the murderous machine gun fire. It is 
interesting to add here that Winston Churchill 
went into action with the cavalry charge, almost 
the last on record in British history. He was at¬ 
tached to the Twenty-First Lancers. British cas- 

/ 

ualties amounted to less than 2 percent, while 
the enemy was practically annihilated (all due to 
the deadly Maxims). 

Hoping to reach American markets, Maxim 
wrote to all prominent gun and pistol producers 
in the United States, telling them that his auto¬ 
matic system could easily be applied to all sizes 
of pocket pistols or rifles, and advising them to 
use his mechanisms under license. From these 
gunmakers he failed to receive one favorable 
reply. In fact, he stated, most of the answers 
were scurrulous. In spite of professional jealousy 
his market grew. Soon the little factory in Hatton 
Gardens became too small to fill all the orders 
for his automatic machine guns. 

Maxim amalgamated for a short while with 
Nordcnfelt, the financier, and formed the Maxim 
Nordenfelt Guns &: Ammunition Co. In this wav 
he was able to take advantage of the manufactur- 
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Muxim Machine Gun, Model 1895, Cel. .303 


ing facilities of the Nordenfclt plants to fill his 
backlog of orders. While they produced many 
models of rapid-firing naval guns, the only auto¬ 
matic weapons manufactured were the 37-mm 
pom-pom and the rifle caliber gun. known as the 
Maxim-Nordenfelt. All were based on his earlier 
patents. 

Other Maxim Weapons 

The success of the rifle-caliber gun led the 
British Admiralty to ask Maxim to design a spe¬ 
cial-objectives weapon for use against torpedo 
boats, specifying that the projectile must be large 
enough to penetrate light armor, and the rate 
of fire as high as thought practical. 

Lord Wolseley asked Maxim also to produce, 
il possible, a projectile that could he used effec¬ 
tively against armor at a great range when used 
as solid shot, but at the gunner’s will the same 
projectile could be converted to fragments hav¬ 
ing the effect of a shot gun with buckshot when 
used against personnel at close range. 

These demands resulted in 1898 in the long 
range caliber .7. r > machine gun with the disin¬ 
tegrating bullet. This projectile was of peculiar 
construction, being made up of several segments, 
arranged around a central steel core and held to¬ 


gether by rings of lead, hardened by adding tin. 
A cutting device on the muzzle allowed the gun¬ 
ner either to fire a solid armor-piercing bullet 
at great range, or to spray fragments over an area 
at close quarters. The cutter having severed the 
bands, the projectile disintegrated from centrifu¬ 
gal force. When not cut, it stayed together and 
the hardened core easily penetrated light armor. 

The next development was the pom-pom, an 
automatic 37 mm shell gun. The name was given 
it by African savages trying to describe its un¬ 
usual report during automatic fire. The operat¬ 
ing mechanism was basically the same as the 
rifle caliber gun. Originally rated at 400 rounds 
a minute. Maxim concluded this was too fast for 
peak performance, and slowed the action to 300 
a minute, where it remained. 

It is ironic that the pom-pom. developed at 
the request of the English Government, was ig¬ 
nored by the major powers until it proved its 
deadliness in use against the British soldier. The 
weapon, when introduced, was scorned by Eng¬ 
lish artillery experts. They contended it was too 
large for use against personnel, too small for 
employment against fortifications, and any field 
battery could put it out of commission in a rela¬ 
tively short engagement. 

The War in South Africa disproved their eval- 
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uation. The Boers obtained a few of these auto¬ 
matic shell guns and, in engagement after en¬ 
gagement, a single pom-pom manned by a crew 
of four secreted behind rocks and dense foliage 
would quickly put out of action a whole battery 
of British artillery. The cartridges were loaded 
with smokeless powder. The Boers got on a tar¬ 
get with single shots, and then covered the area 
with a full automatic burst, usually fatal to the 
British artillery unit. The English gunners, 
though skillful, were unable to take aim at the 
sound. And, before they -,could .locate their ad¬ 
versary, their battery would- be destroyed. 

The Boers were aided by their exploding 
projectiles as the smoke and dust from the deto¬ 
nation showed the pjm-pom gunner how far he 
was off in sighting. Then, making the correction, 
which rarely took more than three or four spot¬ 
ting shots, he fired approximately half his 25- 
round belt full automatic into the target. 

Neutral newspapers all over the world gave 
page after page of publicity to the plucky Boers 
in annihilating the British field artillery units. 

Maxim pointed out that the error was not his, 
as he had made the weapon at the suggestion of 
the English Government, only to have it turned 
down by the army. The Boers had purchased 
their guns from the French, who had bought a 
considerable number, ostensibly for their own 
use. 

Maxim later was approached by a Chinese 
Government representative in London, who 
stated, in behalf of his country, that he would 
like to see the firing of the 37 mm and rifle-cali¬ 
ber Maxim guns. On the day lixed, the Chinese 
staff met with a large number of prominent Lon¬ 
doners to watch the demonstration. After a 1.000- 
round hurst by three Maxim rifle-calibcr guns, 
the pom-pom was brought into position. The 
Chinese representative questioned its advertised 
rate of 400 rounds per minute. The gun fired, and 
the projectiles, being filled with explosives, went 
off upon striking the target. When the firing had 
ceased, he observed the bursts from the explod¬ 
ing shells continued to flash at the target. When 
this had stopped, he still heard the reports of 
the exploding shells from the distance. lie at 
once came to the conclusion that there was some 
trick, that some machine located behind the tar¬ 


get was producing the flash and report, having 
failed to cut off when the gun was stopped. 

It was then explained to him, as had been pre¬ 
viously done for other incredulous observers, 
that, with the target a thousand yards away, a 
number of projectiles were still in the air when 
the gun ceased firing. After the last, projectile had 
struck the target and exploded, the reports in 
the air were still echoing. The Chinese was satis¬ 
fied, and, as he had timed the gun with his own 
watch, said it fired faster than 400 rounds a min¬ 
ute. He examined a cartridge and, on being told 
the price was G shillings G pence, he said, This 
gun fires altogether too fast for China.” 

The King of Denmark, likewise, wished to see 
the pom-pom fired. When told the cost per round 
he stated, “That gun would bankrupt my king¬ 
dom in about 2 hours.” 

The English press also took up the cry “Econ¬ 
omy.” pointing out that at G shillings for each 
shell fired, these guns would require the ex¬ 
penditure of 90 pounds per minute in cost of 
ammunition. The quantity of ammunition for 
this one gun alone in a war, even if victory were 
assured, would make the cost prohibitive. 

The British Government, still smarting from 
the lesson handed it by the Boers, who were not 
so economy minded, answered these paper the¬ 
orists by adopting the weapon and ordering mil¬ 
lions of rounds of ammunition. 

Vickers-Maxim Machine Gun 

Though the short lived Nordcnfelt association 
produced the pom-pom, Maxim’s best known 
and lasting affiliation was with Vickers. Vickers 
Sons and Maxim Ltd. was formed on 20 July 
1H88. In this company Hiram Maxim remained 
an active participator until his seventy-first 
birthday. The Vickers-Maxim rifle caliber gun is 
only a refinement of Lhe original Maxim in¬ 
vented in 1884. Its point of difference from the 
first gun lies in the toggle-joint action, which is 
inverted, and the weight, which is reduced ap¬ 
proximately one-third. This was accomplished by 
the substitution of superior steel and aluminum 
in lieu of heavier metals. The 1904 model was 
reduced to 40.5 pounds, whereas the previous 
weapon had weighed GO pounds. Though Maxim 
had been associated with Messrs. Vickers and 
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Sons of London for 16 years, it was the first gun 
to bear the name “Vickers'' along with ‘‘Maxim.” 

The South African War between the British 
and the Boer Armies was the first war in which 
regular armies composed of white troops both 
used Maxim guns. T he Russo-Japanese war in 
Manchuria in 1901-5 is also ol special signifi¬ 
cance— ii being the fast major war between regu¬ 
lar armies in which automatic machine guns 
were employed in large numbers on each side, 
and with full fire effect. The Russians, converted 
to a belief in machine guns by the Gorloff (Gat¬ 
ling), used Maxim caliber .312 manufactured 
by Vickers Sons and Maxim. The Japanese began 
the war without automatic weapons except for a 
few in the cavalry'. In November 1904, they is¬ 


sued to the infantry large numbers of another 
type ol automatic machine gun having a caliber 
.253 of French design, but manufactured at 
Tokyo. 

The Russian Maxims were recoil operated 
and water cooled, while the Japanese weapons 
were gas operated and air cooled. The Russians 
and Japanese organized their machine guns alike 
in batteries of six or eight and treated them as a 
special arm. Flic Maxims were mounted first on 
artillery carriages with high wheels. Due to the 
exceptionally hejivy losses sustained by the Rus¬ 
sian batteriesthe Yalu River, a low tripod with 
a shield was substituted. 

Field reports spoke in glowing terms of the 
Maxim guns, saying that in some cases even bet- 
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ter results were obtained with them than with ar¬ 
tillery. One of the best examples of Russian em¬ 
ployment of this type of weapon was during the 
battle of Mukden when 16 Maxims, half of them 
used at a time, repelled seven fierce Japanese 
attacks. The eight guns, not firing, were serviced 
and held in reserve. The guns fired altogether 
200,()()() rounds of ammunition that day, and 
every gun remained in excellent condition. 

A German observer with the Russian Army 
sent the following report, which was reprinted 
in the official Journal of the German Army and 
Navy. “On January 28, 1905, near 1 .in-Chin-Pu 
the Japanese attacked a Russian redoubt that was 
armed with two Maxim guns. The Japanese 
company about 200 strong was thrown forward 
in skirmishing order. The Russians held their 
lire until the range was only 300 yards. The two 
machine guns were ihen brought into action. In 
less than 2 minutes they fired about 1,000 rounds 
and the Japanese detachment was literally swept 
away/* 

During the Russo-Japanese War military ob¬ 
servers for the first time began to look upon the 
machine gun not as a piece of inferior artillery, 
but as a superior military rifle. 

In the Philippine insurrection, the American 
Army had not yet adopted an automatic gun. 
It is interesting to note that Maxim full auto¬ 
matic: machine guns caliber .303, manufactured 


in 1895, were captured from the natives by our 
forces. 

One of the first countries to capitalize on the 
potential lethal effect of the automatic machine 
gun was Germany, which adopted the Maxim 
gun in the year 1899, and issued it experimen¬ 
tally for some years to various units of the Ger¬ 
man Army. 

Alter observation by German officers of the 
deadly employment of these weapons in the Rus¬ 
so-Japanese war, Germany determined to equip 
herself with large quantities. A heavy Maxim 
gun designated Model 1908 was deveh ed at the 
Government armory at Spandau. With a metal 
sled-like mounting, it weigher! around a hundred 
pounds. A later mount made at Erfurt reduced 
the total to 85 pounds. The weapon was chant 
bered for the German service cartridge caliber 
7.92-mm Mauser, supplied in 250-round belts. 

Russia continued to be a big purchaser of the 
Maxim gun, but now employed an unusual 
mounting, called the Sokolov, which consisted 
of two small wheels supporting the traversing 
mount and a heavy steel shield setup in front of 
the action jf the g n to protect the operator. 
' T e Russian gun was chambered for the 7.62- 
i i infantry rille cartridges, and the model is 
listed the M-1910. 

Though Ki dishmen armed the world with an 
American inventor's weapon, the British pacifist 
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element saw to it that England profited less than 
any other European power. 1'ruc, there was al¬ 
ways an intense and intelligent interest in the 
machine gun by a minority group of the army. 
One or two pioneers even suggested the forma¬ 
tion of a machine gun corps, but it was not car¬ 
ried out. 

In 1008 the rule of Turkey in the Far Fast 
was seriously shaken. A reform group calling 
themselves ‘ The Young l urks’ deposed Abdul 
Hamid in favor of his brother. In the resulting 
confusion Bulgaria declared its independence, 
and the provinces of Bosnia and Her/egovenia 
were annexed by Austria. The Balkan League 
was then formed by Greece, Serbia, Rumania, 
and Bulgaria. In 1012 the League waged war 
against Turkey and conquered all of its Euro¬ 
pean possessions, except Constantinople. The 
principal infantry arm of practically every nation 
involved was the Maxim machine gun. cham¬ 
bered to lit ea< h country's rifle caliber ainmt i- 
tion. A few employed t he 37-mm pom-pom. And 


a Greek report stated that Greece received as 
booty Irom the Balkan War a quantity of the 
7.95-mm Maxim. 

The first recorded trial of Maxim guns by 
the United Stales was in 1888. Although the gun 
performed well, nothing came of it. from the 
test Maxim admits he got the highest rate ol fire 
ever obtained with black powder. The Navy con¬ 
tinued Maxim trials up to the Spanish-American 
War. It dec ided against the rifle caliber in favor 
of an American developed automatic machine 
gun. following its policy ol favoring American 
products. But it did adopi the pom-pom, since 
nothing comparable was being produced in this 

country. 

* 

During the peaceful first decade of the twen¬ 
tieth century the American Government, es¬ 
pecially the Navy, ran constant trials as new 
automatic weapons were introduced by their in¬ 
ventors. But there was no prospective need for 
automatic' machine guns. Finally the United 
Stales realized she was unarmed compared with 
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the rest of the world, and tests were frantically 
resumed. 

In the I91 5 competitive tests, the outstanding 
automatic machine gun was the Vickers, built 
by Colt's Patent Fire Arms Co. of Hartford, 
Conn. This was basically the 1904 Vickers- 
Maxim, which in turn had the same operating 
mechanism as the original Maxim model that 
was featured in the 1888 trials. However, when 
this weapon was adopted by the United States 
Army, it became known as the 1915 Model 
Vickers. 

The United States Army Board unanimously 
declared that the Vickers tested on 15 September 
1915 was superior to any of the othci seven guns 
submitted. (The weapon showed it was still ca¬ 
pable ol the excellent perlormancc this mecha¬ 
nism had demonstrated in the 1888 trial.) Not a 
single part was broken or replaced, nor was there 
a jam worthy of the name during the entire 
series ol tests. A bciiei pei formaiitc could not be 
desired. 

The Board also reported that, with the excep¬ 
tion ol the Vic kers, none ol the others submitted 
showed enough superior qualities to warrant con* 
siderat ion lor adopt ion. 

Another test of the Vickers in 1914 was sum¬ 
marized by the Mac hine Cun Board: “This gun 
filed 40.000 rounds in a satisfactory manner. 
While there were a number of liialfinic lions, they 
were mostly due to a failure to completely seat 



British Sergeant Instructing American Troops in France. 


the c artridge in the chamber, and the jam was re 
moved by giving the side lever a sharp blow. 
Four main springs, one gib, and one muzzle 
gland were broken. The latter was caused by the 
loosening ol the muzzle attachment, causing a 
bullet to strike the edge of the orifice. While the 
firing was sometimes irregular, the time of firing 
including time for cooling, cleaning, and repack¬ 
ing the barrel was 1 hour, 58 minutes, and 55 
seconds consumed for the first 20,000 shots: and 
1 hour, b minutes, and 9 seconds for the next 
20,000 rounds." 

The Board stated that the Colt made Vickers 
gun was a very efficient weapon, and recom¬ 
mended immediate procurement of 4,600 guns. 
But nothing was done. Finally, 2 days after the 
United States declared war, General Crozicr. 
Chief, Ordnance Department, authorized the 
purc hase of 4,000 Vickers, since there was not a 
single machine gun in the country .suitable I'm 
use on the European front. 

The high command in the Army insisted that 
an American-developed gun was superior, and 
cited an early 1917 test as conclusive. Better oi 
not. production on the new gun was almost a 
year away: consequently, the Vickers was the 
only gun to fall back on, since Colt was tooled 
up to make it. Cables from the A. K. F. indicate* 1 
its efficiency and requested immediate continu¬ 
ance of production. 

The first deliveries from Colt were in July 
1917. By 12 September 1918. 12,125 Vicker 
Model 1915 had been made, but few saw action, 
since the war ended 2 months later. 

The French high command, in the fall of 1917. 
urgently requested a thousand American-made 
Vickers for a special objective. They offered their 
machine guns in exchange. This request was 
granted. Subsequent production was used to 
equip mobile army troops until the American- 
developed gun could be available. When this 
new gun was finally issued, there was such a seri¬ 
ous shortage ol spare parts it had to be replaced 
by the Vickers gun. 

Every major power in the world, at one time 
or another between 1900 and World War I, had 
adopted the Vickcrs-Maxim gun. either in rifle 
caliber, the pom-pom. or both. The German high 
command apparently were the first to realize 
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the deadlines of the weapon and made thorough 
preparations for the coming war, having more 
than 50.000 Maxim-type guns ordered or on 
hand at the outbreak of World War I. True to 


the German military tradition, they sought to 
build tomorrow’s weapons today. In contrast, it 
has always been our custom to build yesterday’s 
weapons soon. 


! 




Chapter 2 

SKODA MACHINE GUN 


A very peculiarly designed weapon, popularly 
known as the Skoda automatic machine gun, 
made its appearance on the Continent shortly 
after the Maxim gun. Invented by Grand Duke 
Karl Salvator and Colonel von Dornius of Aus¬ 
tria. it was patented in 1888. Patent rights were 
purchased and the gun produced by the famous 
Skoda Works of Pilsen, Austria-Hungary. I bis 
company was established in I Sail by the Count 
ol Waldslcin and came under the ownership of 
M. de Skoda in 18f>9. It was one of the outstand¬ 
ing armament manufacturing plants in Europe. 

1 lie odd-looking Skoda gun operated Irom re¬ 
tarded blow back and was made in rifle calibers 
ranging from b.f) to I 1 millimeters. Austt ia-IIun 
gary adopted it and gave it the designation Model 


1893. It was, however, relegated to fortifications 
and naval use. There is no record that the army 
ever officially used it as a first-line machine gun. 
but an Austro-Hungarian naval detachment, 
equipped with the Skoda, was sent to the defense 
of the Legation at Pekin during the boxer re¬ 
bellion in 1900. Its use in this engagement was 
very limited. 

I hc military authorities of Austria-Hungary 
looked upon the weapon as suitable only for the 
defense of fixed positions and recommended that 
it he installed in turrets behind heavy armor. 

A lengthy article in a military publication, 
Review of Artillery, volume 13. 1893. noted the 
reliability of the gun when it was subjected to a 
rugged proving ground test in Austria-IIungary. 



Skoda Machine Gun, Model 1893. 
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The weapon fired a considerable number of 
bursts of 3 minutes’ duration and, on one oc¬ 
casion operated continuously for !) minutes be¬ 
fore a stoppage occurred to put it out of action. 
It also passed the dust and mud test and was fired 
successfully in temperatures ranging from 32° 
Fahrenheit to 20° below zero. 

The gun was optionally provided with a water 
jacket and, when so used, the barrel life was 
found to be of unusual length. In fact, a single 
barrel was required to fire 20,000 rounds and 
slill have a certain degree of accuracy in order 
to pass an official endurance trial. 

The Skoda machine gun, Model 1803, was pre¬ 
sented to the United States Army in 1805 for con- 
sideratiun and adoption. The following descrip¬ 
tion and cycle of operation are derived from 
official Army records and give the conclusions 
drawn from the rest by the Ordnance Hoard: 

I he weapon is a single-barreled arm, which 
operates automatically by a system known as re¬ 
tarded blow-back. Us 25-pound weight puts it in 
the lightweight gun classification. The rate of fire 
can be regulated at will. It uses an Austrian car 
tridge with a weight of 244 grains, and a smoke¬ 
less powder charge of 12 grains. 

The principal parts arc the barrel, the re¬ 
ceiver, the breech mechanism, and the driving 
spring. 

flic barrel, made of Bessemer medium carbon 
steel, is enveloped by a bronze sleeve, in which 
circulates a continuous current of cold water. 
This sleeve is pressed against the shoulder by a 
nut, screwed on the muzzle. Leather washers 
make the connection watertight. A screw locks 
die sleeves in proper position. 

An inlet and an outlet are provided in this 
part, through which cold water can be led in by 
rubber tubes. The water is forced in by a small 
pump and finds its way from front to rear 
through a metal tube placed under the upper 
element of the sleeve to the outlet. In this way 
the barrel is constantly covered with cold water. 

The pivoted breechblock, mounted between 
the parallel sides of the casing, is recessed to con¬ 
tain the firing mechanism and, when closed, is 
held in position by the block support. This 
pivoted support Is continually under the pres¬ 
sure of the accumulator spring through a spindle 
and exercises a pressure oil the block. When the 


piece is fired, the shock of recoil, exerted against 
the face of the block at the instant the bullet 
leaves the bore, forces it lo the rear. This in turn 
drives back the support against the spring, caus¬ 
ing the forward end of the support to revolve 
downward. A quick screw thread is cut on the 
forward end of the spindle, which works through 
a closely fitted cylindrical nut. Its shoulder serves 
to relieve the spring of pan of the energy of re¬ 
coil. The friction of revolving also diminishes 
the speed with which the brccch is opened and 
closed. 

As soon as the energy of recoil is expended, 
during which time the empty cartridge case is 
ejected and a new cartridge supplied from the 
feed, both being accomplished automatically, 
the spring forces the support forward, closing 
the block and pushing the cartridge into the bar¬ 
rel. The rear end of the spindle screws into the 
nut joining the spindle Lo the sleeve. Attached 
to the latter is a crank. The rear of the spring 
cylinder is cut in the form of a hclicoidal ramp, 
against which the crank rests. To load the first 
cartridge, the crank is turned to the left. Being 
forced to the rear by the ramp, it draws the 
spindle and the support with it, allowing the 
block to fall and open the brccch. . 

The steel receiver is composed of two parallel 
frames, screwed on to tlie rear end of the barrel. 
On the left frame is fixed a distributor, in front 
and in rear of which are supports to receive the 
feed. The distributor consists of a swinging lever 
pivoted at a point flush with the mouth of the 
feed. On the outer side of the distributor is a 
spring, the lower end of which, shaped like a 
hook, projects through an opening into the re¬ 
ceiver. 

The feed is a sheet-iron frame, through which 
die cartridges pass to the distributor, their rims 
sliding in a groove. When the machine gun is 
mounted in a turret, the feed is made in two 
parts, the lower part fixed, and the upper part 
movable. The lower part rests in die support; 
the upper part is joined to the lower by a hinge 
and is held in place by a spring, a tenon of which 
catches in one of the four holes of the lower part. 
By this arrangement the movable part can be 
raised or lowered slightly to allow the necessary 
space for filling the feed under different angles 
of fire. 
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Section Drawing of Skoda Model 1893. 


Under the receiver is hung tiic pendulum, a 
swinging arm, on which is the adjustable weight 
that regulates the rapidity of fire. In the weight 
is a mortise containing the rear stop plunger 
placed over a heavy spring. At the top is the 
pendulum stop buffer, also mounted over a 
spring. These springs are intended to increase 
the impulses which make the pendulum oscil¬ 
late. The pendulum arm and the trigger gear are 
connected by a bar. This bar consists of two 

t 

parts threaded on the adjoining ends and joined 
together by a nut. By turning the nut, the rate 
of fire can be varied at will. 

On the receiver is a sight that can be raised 
or lowered and a deflection plate which throws 
to one side the empty cartridge cases as they are 
extracted from the breech. 

The breech mechanism comprises the block 
and the support. The block is recessed to con¬ 
tain the firing pin, the hammer, the firing pin 
spring, the tumbler, and the tumbler spring. 
The lower part of the front of the block forms 
a loading shelf, the location of which assures the 
proper positioning of the cartridge. The upper 


part of the front of the block carries the extrac¬ 
tor. In the left face arc two openings for the dis¬ 
tributor, the forward and rear openings. At the 
rear of the block is the cylindrical bearing sur¬ 
face. 

When the breech is closed, the bearing sur¬ 
faces of the block and support should be in com¬ 
plete contact. The plane surface closes the rear 
opening of the barrel and the loading shelf is in 
front of and below this surface. 

When the support revolves to the rear open¬ 
ing of the breech, its finger presses against the 
tail of the hammer until the nose of the tumbler 
falls into the notch of the hammer. The piece is 
thus cocked. While revolving, the support rests 
on the arm of the block, sending the latter to 
the rear. When the breech is thus completely 
open, the block, with the loading shelf above it, 
rests on the support. 

To close the breech, the crank is turned in the 
opposite direction from that which opens the 
breech. The spring extends, revolving the sup¬ 
port and the block and closing the breech. 

In order to fire the weapon, the pendulum is 
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drawn to the rear until stopjied by the holt sit ik¬ 
ing against the cylinder and then let go. The 
trigger sear then releases the tail of the tumbler, 
freeing the nose from the notch of the hail liner. 
The striker spring throws the hammer against 
the firing pin and discharges the piece. If the 
breech is not completely closed, the tail of the 
hammer will strike against the support. The fir¬ 
ing pin being thus protected, premature dis¬ 
charge cannot take place. 

When the piece is discharged, the recoil 
throws the breechblock and the support to the 
rear, the breech opens, the hammer is cocked, 
the empty case is extracted, and the next cart¬ 
ridge is placed on the loading shelf. Then the 
driving spring starts closing the breech, shoving 
the cartridge on the shelf into the chamber, 
while the lowest cartridge in the feed falls on 
the distributor tray. The swing of the pendulum 
causes the trigger assembly to strike the tumbler 
and the piece is again discharged. 

To fill the feed, a charger is placed over its 
upper end. It is reinforced at one end by the 
sabot, on the outside of which is a spring. The 
nose of this spring projects through an opening 
in the charger and supports the cartridges. At 
the upper pail of the feed, there is also a sabot, 
with a lug directed toward the interior. When 
a charger is placed over the feed, this lug pushes 
outward the wedge-shaped nose and, conse¬ 
quently, the spring. As the cartridges are no 
longer supported, they drop one by one into the 
feed. 

When the breech opens, the block pushes to¬ 
ward the outside the arm of the distributor 
spring; the latter throws the distributor in the 
opposite direction, and the cartridge is rapidly 
projected on the loading shelf. The tray of the 
distributor positions the cartridge and directs 
it into the chamber. 

At the closing of the breech, the cartridge is 
pushed into the chamber by the front face of the 
breechblock. At the same time the block acts 
on the extraction arm of the distributor and 
pushes it to the outside. The next cartridge, 
which has been resting against the head of the 
distributor during the loading of its predecessor 
into the chamber, now falls on the distributor 
tray, ready to be inserted when the breech opens 
again. 


The rapidity of fire can be regulated in two 
ways: First, by lengthening or shortening the 
connecting bar by turning the nut: second, by 
varying the position of the weight on the pen¬ 
dulum arm, thus changing the time of oscilla¬ 
tion. 

This gun was tested on 5 June 1894 in the 
presence and under the direction of the Ord¬ 
nance Hoard. The firings were conducted and 
the gun manipulated by a representative of the 
company, who was present lot* the purpose. Ow¬ 
ing to the limited amount of ammunition avail¬ 
able, the firings were restricted to those neces¬ 
sary to determine the ease and certainty of ac¬ 
tion of the mechanism when set for different 
speeds: also for rapidity during comparatively 
long and short periods of time. Six hundred 
rounds in all were fired, as follows: 

Rounds 

Single shots to test action of mechanism.. -5 

At the iate of 175 rounds per minute .... 25 

At the rate of 800 rounds per minute- 25 

At the rate ol 500 rounds per minute .... 25 

In 1 minute 5 1/, seconds. 400 

In 18 seconds. 100 

The following conclusions are quoted from 
the Board’s report: 

‘ No tests could he made of the action of the 
mechanism when subjected to the dust or rust 
tests, defective cartridges, or excessive pressure. 
A positive opinion of the merits of the system 
under these circumstances cannot therefore be 
formed. It would seem, however, that the mecha¬ 
nism is somewhat delicate and would be liable 
to get out of order when subjected to the severe 
conditions of held service, although it was 
claimed by the representative of the gun that 
two of them had been tested with 40,000 shots 
each (with smokeless powder) in hot and cold 
weather and when covered with dust and rain, 
and that it has successfully withstood uninter¬ 
rupted firing for nine minutes. For permanent 
fortifications or other positions where the gun 
could be cared for and kept in good condition, 
it might be a useful arm in repelling storming 
parties or other work of like nature. Its fitness 
for adoption in the service as compared with 
oilier arms of a similar character can be deter- 
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Skcda 1/a chine Gun, Model 1009. 


mined on 1 v bv a much more exhaustive trial 
than was practicable during the test above re¬ 
ferred to.” 

The Board consisted of tlie following officers: 
Frank II. Phipps, Major, Ordnance Department, 
l \ S. A., pre sident; Frank Heath. Captain. Ord¬ 
nance Department, l T . S. A.: and William Cro 
zicr, Captain. Ordnance Department. C. S. A. 

1 he Skoda was later completely icdesigned 
and appeared as the Model 1909. The engineers 
responsible lor this modification deserve great 
credit, as they incorporated many features that 
were obviously improvements. The bulky ill- 
designed hopper-type feeder was done away with 


and the feed svstem was altered to use the con- 
vcntional fabric belt employed In most machine 
guns of the era. 

The swinging pendulum ratc-of-hrc rcgulatoi 
was replaced bv a compact bullet arrangement 
and a simple cvclic rate control that not only did 
not interfere with the gunner’s aim during fil¬ 
ing but allowed the arm to be streamlined. 

In the complete working over of this weapon, 
the designers made great efforts to lessen weight 
and succeeded to the extent that the finished 
product was one of the lightest full-automatic 
belt-fed machine guns of its day. Had this very 
much improved model with its many uue re- 
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linements made its appearance in place of the 
crude 1893 Skoda, it would have furnished seri¬ 
ous competition to the other automatic machine 
guns of that time. 


There is no record of this later weapon get¬ 
ting beyond a few insignificant trials and its only 
contribution to machine gun study is as a rare 
museum piece. 



Chapter 3 

BROWNING AUTOMATIC MACHINE GUNS 


John M. Browning's Early Years 

The next outstanding step in automatic 
weapon design was made by a young western 
gunsmith, John Moses Browning. It would be 
impossible to produce a greater contrast in men 
than that existing between the two great masters 
of automatic weapons, Maxim and Browning. 
Hiram Maxim, a brilliant opportunist, needed 
only the incentive ot promised wealth to mm 
from electricity at the age of 44; and, on Ins 
first attempt at producing an automatic machine 
gun, he succeeded where countless hundreds be¬ 
fore him had failed. John M. Browning, on the 
other hand, was destined by inheritance to be a 
gunmakcr. 

His father, Jonathan Browning, an outstand¬ 
ing riilesmith, produced weapons that were as 
advanced as was possible considering the ammu¬ 
nition of the day, which consisted of loose pow¬ 
der, ball and percussion cap. Born in Sumner 
County, Tenn., in October 1805, he went to 
Nashville for his apprenticeship in gunsmithing. 
When he was about 21 years old, he moved to 
Davidson County, Tenn., where he set up his 
own gunsmithing business. He subsequent!) 
moved in 1834 to Adams County, Ill., where he 

i 

invested largely in land and carried on agricul¬ 
tural pursuits in connection with his gun and 
blacksmith trade. From 1842 to 1846 he con¬ 
ducted his business in Nauvoo, Ill., followed by 
a move to Kanesville now known as Council 
Bluffs, Iowa. 

Here lie engaged in manufacturing guns, wag¬ 
ons, and other equipment. He also continued 
his fanning and discharged the duties of magis¬ 
trate, an office he had held in his other places of 
residence. The merits of his various repeating 
guns are described in the following advertise¬ 
ment in the Kanesville Frontier Guardian of 
19 September 1849: 


“Gunsmithing 

“The subscriber is prepared to manufacture, 
to order, improved Fire-arms, viz: revolving 
rifles and pistols; also slide guns, from 5 to 25 
shooters. All on an improved plan, and he thinks 
not equalled this far east. (Farther west they 
might be.) Fhe emigrating and sporting com¬ 
munity are invited to call and examine Brown¬ 
ing’s improved fire-arms before purchasing else¬ 
where. Shop eight miles south of Kanesville on 
Musquito Creek, half a mile south of Trading 
Point. ' 

“JONATHAN BROWNING." 

During his stay in Kanesville, Jonathan 
Browning produced two different styles of re¬ 
peating rifles. One was a slide-action weapon that 
had a rather ingenious arrangement whereby the 
five-shot magazine alined each chamber concen¬ 
tric with the bore. The magazine was a rectan¬ 
gular piece of bar iron, chambered to accom¬ 
modate powder and ball. The magazine, or bar, 
slid through an opening in the breech from left 
to right, being manipulated by finger pressure 
on a small lever on the side. At the same time it 
jacked the action forward, forming a gaslight 
seal between chamber and barrel. This weapon 
was hailed as a great achievement by the gun 
trade, as it allowed the user not, only to have 
several quick shots ready in the gun, but also 
to carry a number of loaded magazines. 

Succ ess encouraged Jonathan to make another 
repeater of different design. This time the breech 
mechanism housed a cylinder having six c ham¬ 
bers operating somewhat on the order of the 
single-action revolver. Neither of these weap¬ 
ons, which added to the fame of Jonathan 
Browning throughout the frontier, was ever pat¬ 
ented. It is indeed probable that he did not even 
consider the idea. 
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Or.q:n,il Rof.x?cting R:f!e Developed by Jonathon Brown in 


After accumulating a small amouni ol money. 
Ik* deemed u appropriate to move further west, 
and was scleiied to captain a wagon train, being 
regarded by his neighbors to be as resourceful 
and reliable as the weapons lie made. Despite the 
ever present danger that existed in such an un¬ 
dertaking. he led his wagon train safely through 
the territory ol Utah to the Mormon settlement 
ol Ogden, and opened a gun shop there in 1832. 

Money was scarce, and. though there was no 
end to the demand lor superior wra|x»m. profits 
had to be kept at a minimum in order to sell. 
Jonathan’s gun shop was small. And. as was the 
custom ol that day, his home was but a modest 
addition to his worksh >p. 

It was itt these surroundings that John Moses 
Browning was horn in 1833. lie soon showed his 
heritage from Jonathan Drowning, before he 
was 20 years old. he was supplying the lamilv 
table with wild chicken killed by a gun of his 
own construction. He also made an improved 
rifle for his brother. Matthew, whic h his proud 
father admitted was the best gun he had ever 
seen and far surpassed anything lie had made in 
all his years as a rillesmith. 

John Moses was given an interest in the busi¬ 
ness and worked daily at the foot power lathe 
that the elder browning had brought with him 
by oxcart from Counc il bluffs. lie served as an 
apprentice for 10 years before he applied for his 
first patent. It was on a single-shot rille. oper¬ 
ated by a triggei gtiaid lexer that opened the 
breech, ejected the empty cartridge ease, and 
cocked the piece: when locked for firing, the 
hammer was out ot the line of sight. The pat¬ 
ented mechanism was promptly bought by the 
Winchester Arms Co. ol Hartford. Conn., and 


made in numerous calibers. 1 bus began an as¬ 
sociation between browning and \\ im lieslei 
that lasted lor many years. His reputation estab¬ 
lished. he only worked harder to improve and 
originate other types of weapons that he fell 



John Moses Brow.iiny when 18 Years Old. 
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Mdllhew Sdiidelui Browning. 


would meet the demands of the critical public. 

The .successful partnership between John 
Moses and Matthew Sandclur Browning resulted 
from the death of then father and the added re¬ 
sponsibility of providing for the family—as well 
as from their inherited love for line guns and 
pride in their ability to produce them. These 
basic demands and the unlimited resourcefulness 
which characterized the lives of die two young 
men were the deciding factors that lifted the 
J. M. & M. S. Browning Co. of Ogden. Utah, 
from obscurity to world fame. 

j 

Each believed a man does best that tor which 
he has the most natural aptitude, and wisely de¬ 
cided at the very first to separate their business 
duties. In complete agreement, they decided that 
John M. should devote his entire time to the 


origination ol new weapons and the improve¬ 
ment of previous designs, since he had already 
shown his ability along this line. On the oilier 
hand. Matthew, ha\ing exhibited unusual talent 
in marketing products and in handling patents, 
contracts and investments, would devote his at 
tention to business and financial problems. It 
was the latter's shrewd foresight that made them 
stop entering to individual demands for custom- 
made weapons. Instead they would dec ide on a 
promising design and proceed to have made in 
the little shop as many as (>00 identical guns be¬ 
fore a single one was put on the market. 

Matthew found that, by this standardization 
and an assembly-line method of production, not 

only could he manufacture more economicalIv, 

/ • 

but also lie was in a position to bargain with 
larger gun companies by virtue of his potentiali¬ 
ties as a serious tom pel i lor. 

One of the earliest successes of the J. M. k* 
M. S. browning Co. was the sale, at a good profit, 
of the complete output of <>00 tides ol a populai 
design to the Winchester Anns Co. The whole¬ 
sale part of the business became so lucrative that 
they were able to employ a well-known gun¬ 
smith as well as their half brothers, Samuel. 
< .corge, and Ed Browning, at. the tedious task ol 
liaiidiiiaking and assembling the rifles. 

Manufacturing activities expanded and the 
brothers were forc ed to buy a t wo-story building 
for their business. The lower Hoot was outfitted 
as a sporting goods store, in which they displayed 
for sale not only their own, but also all the 
popular brands ol firearms. The upper floor was 
converted into a workshop and a pattern room, 
where John M. made mock-ups of guns that t ime 
would prove to be the world’s best. 

At the age of 2fi, the designer conceived the 
idea of a lever-ac tion repeating rilie. The patent 
was granted in 1884. assigned to Winchester on 
a royalty basis, and in a comparatively few years 
the weapon literally monopolized the market. It 
became known as the 8(i model Winchester. 

A business competitor of Winchester, shortly 
after the deal, said to Mr. Browning, “I don't 
know what you received for the repeater you sold 
Winchester, but 1 would have given half my fac¬ 
tory for it." 

• 

The design was so basically sound that thou¬ 
sands of the weapons are in existence today, and 
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John M. Browning at the Height o: his Career. 


it is said that practically every improvement in 
repealers since that time lias been influenced by 
ihis mechanism. The cartridges were carried in 
a tubular magazine under the barrel. Fore and 
alt movement of the lever controlled the entire 
operation of opening the breech, cocking the 
gun, ejecting the empty cartridge, picking up 
and inserting the incoming round into the cham¬ 
ber, closing the breech, and securely locking it. 
All this was done in less than a seconds time. 
The trigger linger could remain in position for 
firing while this was being accomplished. 

The mechanism of this gun was an improve¬ 
ment over that of any other rifle of this period. 
It was especially effective since the joint between 
breech and barrel was perfectly sealed. When 
closed, the sliding part of the locks fitted into 
place so accurately that the breech had the ap¬ 
pearance of one solid piece. The case and sim¬ 
plicity of locking and the economy of manufac¬ 
ture, coupled with the ruggedness ancl reliability 
of the weapon as a whole, made all other rifles 


obsolete. A carbine version accompanied Ad¬ 
miral Perry to the North Pole, and Theodore 
Roosevelt chose a custom-built caliber .405 
model for his African hunting expedition. 

I be Winchester Co. became so convinced of 
Browning’s skill and gun talent that ii asked him 
it he could design for it a caliber .22 (short) re¬ 
peating rifle. Browning sent drawings of a pro¬ 
posed model. To his utter surprise, he soon re¬ 
ceived a letter telling him to discontinue his ef¬ 
forts, as the weapon he had submitted could not 
possibly work. Browning made a working model 
ol i he gun, according to the submitted plans. 
Upon completion, he took it personally to the 
factory to show to the officials who had said it 
would not lire and stated, “You said it would not 
work, but it seems to shoot pretty well for me.” 

Not only did he design for Winchester, but 
also for Remington. Stevens, Colt, and other 
arms companies. 11 is rifles, shotguns, and pistols 
have been used so long under other factory names 
that it is often forgotten that they were the in¬ 
ventions of this gun genius. 

The Colt Model '95 Machine Gun 

In 1889 John M. Browning made a discovery 
which, in due time, affected all the military 
world. Like most great events its place of origin 
was unimpressive*, lie was function firing one of 
his latest rifles in the salt marshes near Ogden, 
Utah, when he noticed something countless other 
men had seen before, but had not thought worth 
remembering. Every time Browning fired, the 
bulrushes parted from the blast for quite a dis¬ 
tance from the muzzle. To others this phenome¬ 
non meant nothing. But to Browning s mechani¬ 
cal mind it revealed a wasted, perfectly timed 
power source which could Ih* utilized to operate 
the weapon’s mechanism and produce sustained 
lire. Just as Maxim had observed the possibilities 
of the kick of a gun for harnessing the recoil, 
Browning likewise realized the potentialities of 
the muzzle blast—which at the time did no more 
than make a loud report. The keen observations 
of a man firing a high powered rifle in tall rushes 
resulted in the experiments producing the first 
successful gas-operated automatic: machine gun. 

In order to ascertain the amount of power gen- 
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Browning's First Experimental Model cf a Gas-Operated Automctic Firearm. 


crated by the muzzle blast. Browning made a 
device in his shop to fasten to the identical rifle 
he had fired in the marsh. One inch in front of 
the muzzle he put a 4-inch square piece of iron 
weighing approximately f> pounds. The iron 
block had a hole drilled in the center, which he 
adjusted until it was in alinement with the bore. 
By means ol a long lanyard, he pulled the trig¬ 
ger. As anticipated, after the bullet had passed 
through the hole, the subsequent blast blew the 
iron block the lull distance ol the room. 

He next made a concave cap of steel with a 
hole in the center to fasten over the muzzle ol the 
rifle, and connected it by a hinged arrangement 
to the spring-loaded operating lever. When the 
bullet passed through the opening, the blast blew 
the cap down, pulling the loading lever forward. 
Fite spring returned the lever rearward to the 
locked position, and another pull of the trigger 
repeated the cycle. 

This experiment was followed almost imme¬ 


diately by still another rifle modification. This 
lime the rifle was magazine led and rigged to lire 
lull automatic. The barrel was tapped near the 
muzzle, and a gas piston was actuated while the 
bullet was just clearing the bore. At the com¬ 
pletion of the cycle of extraction, ejection, load¬ 
ing. locking, and cocking, a built-in device scared 
oil the piece. The action was continuous as long 
as the trigger remained depressed. 

Such was the modest introduction of the 
world's first successful automatic gas-operated 
weapon. !‘his unusual gun has been credited 
with firing lb shots a second, using caliber .14-40 
black powder cartridges. 

Much more experimentation and hard work 
prcxlneed the basic design for the Inst automatic 
gas-operated machine gun to be developed by 
Browning. It was offered lor production to the 
Colt s Patent Fire Arms Co. in a letter in Mat¬ 
thew S. Browning's own handwriting dated 22 
November 1800. 



Browning's First Gas-Gperated Machine Gun. 
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"Dear Sirs: 

“We have just completed our new automatic 
machine gun & thought we would write to you 
to see if you are interested in that kind of a gun. 
We have been at work on this gun for some time 
k have got it in good shape. We made a small one 
first which shot a 44 W. C. F. chge at the rate of 
about 16 times per second & weight about 8 #. 
The one we have just completed shoots the 45 
Gov’t chge about 6 times per second fc with the 
mount weighs about 40 jb. It is entirely auto¬ 
matic & can be made as cheaply as a common 
sporting rifle. If you are interested in this kind 
of gun wc would be pleased to show you what it 
is k how it works as wc arc intending to take it 
down your way before long. Kindly let us hear 
from you in relation to it at once. 

“Yours Very T ruly, 

“Browning Bros/’ 

The gun was tested by the United States Navy 
as early as 1893. By 1895 it had been perfected 
to a point where it would successfully handle 
both the caliber .30-40 Krag (Army) and the 6- 
mm Lee (Navy) smokeless powder, rifle car¬ 
tridges. Known officially as the Colt ’95 model 
machine gun, it was promptly nicknamed by the 
service the “potato digger,” on account of the 
unusual movement of the gas-actuating arm that 
swung in a half arc beneath die muzzle. 

The following report was made by the Inspec¬ 
tor of Ordnance to the Secretary of the Navy in 
1890. It shows that the trend of the Navy was 
to get away from the manually operated machine 
gun and secure as soon as possible a reliable 
weapon capable of firing sustained bursts full 
automatic, at a minimum of 400 rounds actually 
fired during 1 minute of operation. 

“The year has been an eventful one in machine- 
gun matters, and though at this date a final deci¬ 
sion has not been reached as to which one of several 
competing guns is the most desirable for adoption 
as the standard naval gun, much has been done 
toward that end, and it seems probable that a 
few weeks at most will see the question settled. 

“In the last annual report from this office 
three machine guns were named as being in 
course of development in this district for sub¬ 
mittal to the naval board on machine guns; 


shortly afterwards, and before the August session 
of the board, the Prali & Whitney Company sus¬ 
pended work on their gun, a two-barreled, crank- 
operated gun, on the Gardner system, having be¬ 
come convinced after long experiments that no 
crank gun could be made to handle successfully 
and safely the modern smokeless powder ammu¬ 
nition, owing to the danger from hang-fires. Re¬ 
peated instances occurred of cartridges exploding 
after being entirely drawn from the gun, in rapid 
fire, and in one case a cartridge was discharged 
when partially out of the chamber, damaging 
the mechanism. 

“The Gatling Gun Company, still having faith 
in the crank principle, and having met with 
gratifying success in handling .30-caliber ammu¬ 
nition, completed a gun of 6-mi Dimeter caliber 
and submitted it in competitive trial to the Navy 
board. 

The Colt automatic gun was also completed 
and was tested by the board. Other guns sub- v 
mined were the Acclcs Improved Catling, the 
Maxim automatic, [and an automatic weapon 
produced by a French arms company]. 

“The board held several sessions, at which all 
these guns were tested, and in January, 1896, all 
rests having been completed, a lepott was sub¬ 
mitted. Shortly after, 50 guns of the Colt auto¬ 
matic type were ordered from the Colt’s Patent 
File Anns Manufacturing Company, and the 
Maxim and French companies informed that a 
second opportunity would be given them to ex¬ 
hibit their guns to the board before the remain¬ 
der of the guns required were ordered. 

“The Colt Company accepted the order for 
50 guns, guaranteeing perfect operation with 
rimless cases (all competitive tests were with 
flanged cartridges) and a minimum uninter¬ 
rupted speed of 400 shots per minute for one 
minute. Work was at once begun, and a model 
gun made, which has been tested and found to 
work in an eminently satisfactory manner, justi¬ 
fying the Bureau's conclusion that a successful 
automatic gun could be produced. 

Three guns have been completed, assembled, 
and provisionally tested. Lack of suitable ammu¬ 
nition has made it impossible up to this time to 
give any of these guns the exhaustive tests con¬ 
templated by the Bureau, or even to prove them 
for acceptance. It is hoped at an early date to 
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Celt Machine Gun, Model 1895. 


receive a large shipment of Troisdorf powder, 
when sufficient ammunition can he furnished to 
complete the tests of the three finished guns. 
Thereafter the remainder of the order will he 
vapidly pushed to completion, a large perc entage 
of the parts being already in hand. 

”1 lie Colt gun is exceedingly simple in con¬ 
struction. and has not more than one hundred 
separate parts, a surprisingly small number, con¬ 
sidering the type. It has been designed with great 
care and with due attention to the often conflict* 
mg requirements of lightness and strength, so 
that with a maximum weight of 10 pounds no 
part, with the single exception of the extrac tor, 
lias been broken in the course of a number of 
very severe tests. 

“The rifling adopted is the same as that de¬ 
cided upon for the barrels of the new small arms. 
It is of pure Medford form, consisting of six 
grooves of a uniform depth of 0.004 inc h, and 
having a twist of one turn in 7.3 inches. The life 
of this rilling has not yet. been determined, but it 
is evidently considerably longer than that of the 
experimental rifling previously used, in which 
the groove was of slightly different form and of 
more rapid twist. 

“A flat-leaf front sight has been adopted, which 
is grooved on eac h side, leaving a head at the top. 
upon which the eye is quickly fixed without ef¬ 
fort. The rear sight is a plain folding bar sight 
with spring slide. It is marked for all ranges from 
300 to 2,000 yards. In the course of the experi¬ 
ments for marking the sight several hundred 
shots were fired, with most gratifying results as 
to accurac y. The idea held in some quarters that 
the motion of the pendulum would seriously af¬ 
fect the accuracy of the gun has not been borne 
out by experience. The vertical jump-angle of 
the gun and service mount is only about 4' of 
arc, and is practically constant in all ranges and 
at all rates of fire. On one occasion, in an ammu¬ 


nition test. 140 shots were fired rapidly at a 300 
yard target; 2 sighting shots not considered, all 
the rest fell in a circle of 12-inch radius, the 
greatest lateral dispersion being about 7 inches. 

The gun was undamped and in hand during this 
firing. 

“The slight recoil of the automatic gun a nr! 
the absence of strain on the mount are evidenced 
bv the facts that it can be fired from the shoulder 

w 

without inconvenience, that when placed in the 
saddle without a retaining pin and fired for sev¬ 
eral seconds the displacement is so small that the 
pin can usually be readily entered without mov¬ 
ing the gun, and that when secured in the saddle, 
the tripod placed on a smooth platform, and the 
gun fired, there is only a slight rearward move¬ 
ment of the tripod after considerable firing. 

“A tripod mount has been designed for use on 
shore, the pivot of the saddle being of such a 
diameter as to fit the adapters hitherto used for 
mounting Gatling guns in 1-pounder cage stands. 

I he shore mount will weigh about 52 pounds. 

Two men will be able to transport gun and 
mount without inconvenience. 

“With each gun and mount there will he fur¬ 
nished ten belts, each holding 250 cartridges, and 
a small box of accessories and spate pai ls. The 
accessory box and the jointed wiping rod will he 
secured to the tripod, and will thus always beat 
hand when required. 

“In case the Bureau should, in the future, or¬ 
der additional guns ol this type, a few minor im¬ 
provements might be made. As at present con 
structcd. the interior of* the receiver is difficult 
of access, some other automatic guns being sir 
pel ior to it in this respec t. It would not be a diffi¬ 
cult matter to so alter the design that free access 
could he had into the mechanism without de¬ 
tracting anything from the strength of the frame. 
There are a number ol screws used in the gun, 
which, though not partic ularly objectionable, as 
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iheir removal is not often necessary, might he 
replaced by pins with locking devices. All pins 
could he brought to one or two standard sizes 
without affecting weight or strength materially. 

In addition to the 6-millimeter gun. the Colt 
Company has also perfected guns of the same 
type of other calibers for handling the following 
cartridges: 


Caliber 

United States Army.inch .30 

Remington.millimeters ff 

Manser .millimeters 7.65 

Mexican .millimeters 6.5 

Austrian .millimeters 7 

The Navy’s order of 50 Colt weapons, which 
were delivered in 1807, represented the first pur¬ 
chase of an automatic machine gun by the 
I'lliled Slates Government. It is a matter of his¬ 
tory that their use in the hands of the Marines 
saved the foreign legations in Pekin during the 
Boxer uprising. 

In 1808 an additional 150 Colts were procured. 
The machine gun field, as far as the Navy was 
concerned, had been cleared of crank-operated 
guns. Browning had proved that the gas-operated 
automatic weapon was not only a possibility, but 
an accomplished fact. The Army, however, 
thought otherwise and kept the C.at ling as stand¬ 
ard equipment for another decade. 

I hc model *05 consists of a heavy barrel at¬ 
tached to the breech casing which carries the 
mechanism for charging, firing and ejecting the 
shell. The loaded belts are contained in boxes 
to he attached to the gun casing so that the am¬ 
munition supply will not he affected by vertical 
or horizontal motion of the weapon. The mech¬ 
anism is operated by the pressure of the powder 
gases in the barrel after the projectile has re¬ 
ceived its maximum velocity, and is done with¬ 
out injuring either the range or penetration. In 
the barrel to the rear of the muzzle a small radial 
vent opens downward from the bore. This is 
closed by a piston which fits in the gas cylinder 
surrounding the outer edge of the vent. The 
piston is pivoted to a gas lever in such a way that 
the latter adjusts itself to the gas cylinder. The 
lever swings in a vertical plane. 

The small weight and hulk of the gun ren- 



Section Drawing of Celt Model 1895. 
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dered it ideal for landing parties, since it could 
he carried by the individual soldier, or on a 
mount attached to the side ol a landing craft. 

On 20 April 1807 the auto-loading pistol was 
patented. Ii was the forerunner of the Army C olt 
caliber A!'). In order to promote further his com¬ 
mercial models. Browning became connected 
with the Fabrique Xutionale d*Amies de Guerre 
of I.icge. Belgium. I he first gun produc ed was a 
hammerless auto-loading pistol which made its 
appearance in 1000. Six years later a quarter 
million had been sold. 1 welve vears from the 
time the lit si weapon was produced, the mil¬ 
lionth pistol was made. After this lacl was en¬ 
graved on the receiver, the weapon was pre¬ 
sented to John M. Browning during the cere¬ 
mony ol conferring the title "Chevalier de 
rOrdro de Leopold" by King Albert ol Belgium. 
I'nlikc Maxim who renounced his c ili/enship to 
receive an ecjuivalent British honor, Browning 
accepted it as one of the necessary nuisances ac¬ 
companying success. But from that day on. the 
title, medal, and all lay unused in his desk 
drawer. 

Of all the design problems that confronted 
Browning, producing an auto loading shot gun 
was the most c hallenging: and its successful ac¬ 
complishment in 11)00 was his greatest pride. It 
was first manufactured in Belgium bv the Fa- 
bricjite Xationale. and later by American arms 
plants, as were his auto loading lilies, including 
the high-powered and the numerous caliber .22 
models. All these later Browning-designed lilies, 
manufactured originally in Belgium, were also 
made by the Remington Arms Co. of I lion. X. V. 

About the only real purpose served by the 
Colt machine gun Model '95 was to introduce a 
lull automatic weapon into equipment ol Amer¬ 
ican armed lorccs. Its use at Santiago de Cuba 
was limited to Navy landing parties going into 
action beside the Army's Gatlings under I.t. 
J. II. ("(tailing Gun") Barker. The first model 
was modified in 1002 and again in 1904. 

The modified Colt was purchased in consider¬ 
able numbers by all the South American coun¬ 
tries and by most of the great F.uropcan powers. 
One of the distinguishing features of the early 
models was that no adjustments were to he made 
by the gunner, the weapon having been adjusted 


at the factory to shoot at a rate slightly greater 
than *100 shots per minute. 

Cooling was dependent upon the heavy barrel 
construction. I he system was inadequate in not 
permitting a sustained hurst of undue length, 
nor could the weapon he fired with the gunner 
lying prone on the ground. The fore and aft 
sweep ol the gas-actuated loading lever made this 
impossible. 

To operate the weapon, the gunner pushes 
the brass (ip oft the loaded belt through the open¬ 
ing in the Iced way and, at the same time, swings 
the loading lever downward and to the rear until 
it strikes the bottom plate of the gun. I'pon re¬ 
lease of the spring loaded lever at the extreme 
end of the moveme nt, it will return to its ready 
position, at the same t ime < lumbering i he round, 
cocking the piece, and locking the breech. The 
safety latch is then pushed to the lire position 
and the gunner pulls the trigger actuating the 
sear. After the powder charge has exploded and 
the bullet has passed the orifice, the gases ex pane 
through the radial vent upon the piston in the 
end ol the gas lever. When lott ed downward and 
to the rear, the latter opens the breech, extracts 
the empty case, ejec ts it, and feeds the incoming 
round into position in the carrier. The lever, rc 
turned by a spring, chambers the live round 
closes and locks the breech, and in the final an 
ol locking, releases the sear ol the firing mech¬ 
anism. The eye le continues as long as the trigget 
is held rearward. 

1 he working parts were all readily accessible 
One of the selling features ol the gun was that 
the hammer allegedly pumped cool air into the 
chamber. Regardless of this exorbitant claim, it 
was considered necessary that lhe gunner un¬ 
load the weapon immediately after filing, as the 
rapid heating ol the barrel made it hazardous to 
leave a live round in the chamber following a 
hurst of moderate length. 1 his necessitated un¬ 
loading the chamber at the end of practically 
every burst if the weapon was not to he put im¬ 
mediately in action again. 

As a result ol the Navy's successful use of the 
*95 model Colt in the Spanish-Amo k an War, 
the Army also became interested in the weapon. 
But it could not use the Navy's guns due to the 
difference in caliber between Army and Xavv 
rifle ammunition. In December 1898 a joint 
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Armv-Navv board met unci recommended stand- 

* / 

srdization not only of rifle cartridges. I>nt of all 
small arms iti the service. 1 he report was as 
follows: 

"The hoard is of the opinion that there arc no 
conditions in the nature of the service pcculini 
to the Army, Navy and Marine Corps which re¬ 
quire a different caliber for their small arms and 
machine guns. 

“Since the hoard finds no sufficient reason for 
a different caliber of small anus and machine 


guns foi the Army, Navy and Marine Corps the 
board is ol the opinion that the same caliber 
should be adopted for these services, and since 
interchange ability of ammunition is the special 
advantage to he gained by the use of a single 
caliber, a standard and uniform cartridge to the 
extent ol securing interchangeability should be 
adopted. 

“As the board is of the opinion that there 
should be but one caliber of small arms and ma¬ 
chine guns for the Army, Navy and Marine 
Corps, and as great numbers of satisfactory cali- 
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ber .30 rifles are now in service in the Army and 
are being manufactured at a considerable daily 
rate, after large preliminary expenditures for 
plant, and as, under the prospective enlarged 
sphere of the Army’s action and possible increase 
in numbers, it will require an immediate addi¬ 
tional supply of such arms, the board is further 
of the opinion that the retention of the caliber 
now in use is at present imperative for the Army, 
and therefore, under their previous conc lusions, 
it should also be adopted for the Navy and Ma¬ 
rine Corps. 

“The board, however, while recognizing the 
desirability of a uniform c aliber for both services, 
does not deem it of vital importance, and is of 
the opinion that the change of the Navy caliber 
might well be postponed until it has been defi¬ 
nitely settled whether or not it is advantageous 
to modify the Army cartridge by the use of a 
cannelured instead of a rim case. 

“In considering a standard c artridge the board 
recognizes that the cannelured case is a simple 
one for small arms and machine guns, and its use 
in the Naval weapons oi these classes has been 
satisfac tory. It is further of the opinion that, if 
found practicable at moderate cost to adapt the 
present Army rifle to the use of such a case, a 
cartridge conforming in other external forms 
and dimensions to the present Army cartridge 
should be adopted as the standard and uniform 
small-arms cartridge for the Army, Navy and 
Marine Corps.” 

After the agreement to standardize all small 
arms and ammunition, the Navy ordered all its 
6-nim guns rechambered for the caliber .30*40 
Krag ammunition — making them practically 
identical with the gun in which the Army was 
interested. However, each service retained its 
own system of identification. The Navy con¬ 
tinued to designate with Mark and Roman num¬ 
eral; the Army with model and year. The Navy’s 
fi-tnin gun was known officially as the Colt ma¬ 
chine gun, Mark I, and the modified weapon re- 
chambercd for the caliber .30-40 was called the 
Mark I Modification 1. 

At a later date, when the Krag caliber .30-40 
was dropped from the service in favor of the 
Springfield calioer .30, the Navy again rccham- 
oered the weapon to use the new service round. 


But, for reasons unknown, unless it was consid¬ 
ered too obsolete to warrant the additional 
trouble, the Mark and Modification numbers 
were not c hanged. This is believed to be the only 
time a major power twice rechambered the bar¬ 
rels of an automatic machine gun while it was 
still in die status of being in active service. 

While the Army gave it the designation known 
throughout the world, there is no record of its 
ever having officially adopted the 95 model Colt 
machine gun. Instead, the Catling gun, after 
the successful demonstration at San Juan Hill, 
had a tremendous following in the Army. And 
while the Coll 95 was tested at regular intervals, 
and made a creditable showing in every instance, 
the Army's official stamp of approval was never 
given. The following report of a machine gun 
board at Springfield Armory to the Chief of 
Ordnance, United States Army, on 14 June 1895, 
is typical of the weapon's reception: 

“The Colt automatic gun is an ingenious, 
compact, and relatively light arm. Its continuous 
automatic firing depends upon the action of the 
ammunition used. It is easily pointed by hand, 
and its fire is completely under the operator’s 
control. Its rapidity of fire during the tests was 
about 100 rounds in 17 seconds. 

“A perusal of the tests made shows that stop¬ 
pages in the firings were experienced from vari¬ 
ous causes, necessitating in each case a recocking 
of the piece by hand, and in consequence it ap¬ 
pears that the uninterrupted automatic firing of 
a belt of 100 or more cartridges is not apt to be 
obtained. The mechanism, composed of a large 
number of working parts and spiral springs, was 
prevented from working by such a small particle 
as the piece of brass punched out for the gas 
channel in a cartridge shell head, and as experi¬ 
ence shows that pieces of the primer or cartridge 
shell, if detached from any cause, are apt to fall 
into the working parts, this is considered a seri¬ 
ous defect. During the firings there was a con¬ 
stant vibration of the muzzle, and in general the 
elevation was increased, due, undoubtedly, to the 
action of the gases in escaping through the vent 
in the underside of the barrel and the repeated 
striking of the gas lever on the same point of the 
barrel when returned to its position by the gas- 
lever springs. 
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Coll Machine Gun Mc<ie! 1895, as Modified in 1914. 


“It is thought probably that the heat devel¬ 
oped in a prolonged, coni in nous firing would so 
expand the gas cylinder and the piston on the 
fas lever as to interfere with uninterrupted auto¬ 
matic: action, and that the continuous ac tion of 
the gases on the head of the piston and also the 
sinking of the gas lever on its return may so up¬ 
set the piston as to have the same effect. The lia¬ 
bility of the mechanism to derangement would 
requite a gun crew equipped for and practiced 
in making repairs. 

" I lu* advantages of this arm are: Relative 
lightness, compactness, automatic action, case <>l 
manipulation, complete control ol the firing, 
small gun crew required, and absolute safety 
from hang fires. ' 

“The disadvantages are: Numetous small 
working parts, dependency upon spiral springs, 
delicacy of mechanism, liability to be dogged by 
foreign particles, decrease in initial velocity due 
to loss of gases escaping through vent, vibration 
of muzzle and consequent inacctnacy. necessity 
of loading belts by hand before gun can be used, 
and frequent interruptions in automatic firing 
from various causes. The board is ol the opinion 
that in its present form, as shown by the tests 
made, this arm is not suitable for ordinary scrv- 
ice and has no plat e in the land armament. 

"There being no further business before the 
lioard, it adjourned sine die. 

"D. M. Taylor, 

Captain, Oninance Department. 

Jas. Rockwell, Jr., 
Captain, Ordnance Department. 
j ‘ J.NO. T. II VINES. 

First Lieutenant, Fifth Cavalry. 

“Tracy C. Dickson, 
Lieutenant, Ordnance Department. 

926512* r»l-13 


“The foregoing proceedings and opinions are 
approved. 


"A. Mokdfcai, 

Colonel, Ordnance Department , 

U. S. A., Commanding” 


At the outbreak of World War 1 our unpre¬ 
paredness made the Government disregard the 
fact that the Colt ’95 was outmoded. Due to our 
deplorable lack of machine guns on entering the 
conflict, large contracts were given for the 
weapon. While it was admittedly obsolete in 
every respect, it still represented about the only 
machine gun with any chance of speedy delivery. 
Since Colt was tooled up for it and other com¬ 
panies were making a rechamhered version for 
Russia, these firms would be able to turn out 
large quantities of the weapon in short order. 
The only change made in the weapon was that 
it was to have an interchangeable barrel and to 
identify this version it was known as the Mark 111 
(Navy) or the Model 1917 (Army). 

I'hc Colt Co. supplied 1.500 of these weapons 
before the end of the war. But by this time re¬ 
coiloperated machine guns (also a Browning de¬ 
sign) were being delivered. They were so su¬ 
perior to the gas operated "potato digger" that 
the latter was relegated to training uses only. 

The Browning Model 1901 Machine Gun 

American-made recoil-operated guns had their 
inception at the turn ol the century. Like most 
machine gun designers, Biowning determined 
that the cleanest, most efficient and practical 
principle for a high-rate-of-fire automatic weapon 
was the short recoil system. As early as 1900 he 












Muirmer A. Browning, Son of Matthew S. Browning, Firing the Recoil-Gpeirited Machine Gun, Model 1901. 


fi I cel application. ;ind in 1901 \v;is granted the 
patent lor ;i shoi t-rccoil-operated walcr-c ooled 
gun. incorporating all the* basic featmes ol the 
present line* ol browning automatic arms. 

Dm* to the* lack ol financial support Ironi lilt* 
I'nited States C.overnnicni lot the development 
ol an automatic* weapon, lie let this design lie 
dormant until 1910. as there was a ready civilian 
market lor his hunting lilies, shot guns. auto¬ 
loading pistols, and high-powered weapons to 
kc*ep him busv during this interval. IV 111 having 
reached the zenith in gun design loi common ial 
purposes, he turned again to mac hine guns. 

In case* there is doubt tb.it our present family 
ol browning machine guns is ol such eailv ori¬ 
gin. quotation is made from browning s own de¬ 
scription ol the* weapons cycle ol operation. 


wlinen in 1900 (current nomenclature added in 
brackets): 

I lie operation is as follows: I he belt, whirl; 
contains cartridges, is fed into the opening . . . 
in the easing tint il the llange ol the lit si cartridge 
in ilie* be lt enters under tlu* book ol carrier [ex¬ 
tractor daw] . . . and the second cartridge is just 
past the cartridge-feed stop [belt holding pa\\T 
. . . Now grasp handle and draw the boll back. 
As the* boh and barrel extension arc in this po 
silion loc ked together bv the loe king-bin:k 

I lucre li loc kj_tlu* barrel w ill move back with 

tlu- bolt, compiessing barb barrel [bulTer] and 
bolt [during] springs and cocking the hammer 
Anikei . whic h is c aught by both sears. The car- 
nidge is drawn back bv the hook ol the* earrici 
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(extractor claw]. (It thus appears that the ham¬ 
mer [striker] cannot fall against the firing-pin 
except when the barrel is in its forward position, 
in which position the barrel and holt are firmly 
locked together.) When the pin ... of the lock¬ 
ing-block [breech lock) reaches the downward 
incline . . . of the cam-groove [breech lock cam] 
in I he casing [receiver], the locking-block [breech 
lock] will be toned downward, freeing the bar¬ 
rel from the bolt. The barrel is then thrown for¬ 
ward by ihe action of its spring [buffer spring]. 
. . . The pressure of plunger [cover extractor 
cam] . . . throws down the forward end of the 
carrier [extractor claw], causing the front of the 
cartridge to fall into the receiver |T slot] ... so 
as to move I or ward below the cartridge-belt in 
line with chamber. The forward movement ol 
the barrel is stopped by the barrel-latch [accelera¬ 
tor claws] . . . engaging the projec lion . . . of the 
barrel extension [shank |. 

“The projection . . . on the barrel extension 
or receiver ai the same time loc ks the holt-huch 
[accelerator] . . . so that the bolt cannot be en¬ 
gaged thereby. . . . The feed-lever .... Iced- 
slide .... and feed-pawl will have been moved 
to the proper position . . . by the backward 
movement of the cam. ... II the grasp on the 
bolt he now released, the boh [driving] spring 
will throw ihe bolt forward, carrying the car¬ 
tridge into its chamber in the barrel. When the 


bolt is near the limit of its independent forward 
movement, the cam ... on its under surface 
engages the arm [claw] ... on the barrel latch 
[accelerator], thus forcing down said latch [ac¬ 
celerator] and releasing the barrel to continue its 
forward movement under the influence of the 
bai rel [bufTer]-spring. 

"The barrel and bolt then move forward to¬ 
gether. and as pin . . . ol lot king-block [breech 
lock] . . . rides up the incline in the casing . . . 
the kxking-block [breech lock] is forced into 
engagement with the groove [locking recess] 
. . . in the bolt, so that the barrel and bolt arc- 
locked together. When about at the limit of its 
forward movement, the forward end of extension 
. . . of the barrel-piece strikes scar . . . and dis¬ 
engages this scar from the hammer [strike i1, 
leaving the seat ... in engagement and the 
gun in position for firing by bearing on the 
trigger ... 

“When the gun is fired and as long as the trig¬ 
ger is held down and cartridges supplied, the 
automatic action ol firing will be continued in 
manner as has been explained, . . . the sear . . . 
then alternately holding and releasing the ham¬ 
mer [striker]. The ac tion ol the boll moves the 
cartridge-feed (belt feed lever], as lias been ex 
plained, and as long as there are cartridges in 
place in the belt the firing will continue unless 
trigger ... is lifted, when the firing will cease. 



Section of Brov.*ninq Cal. .30 Recoil-Operated Machine Gun. 
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The cartridges are fed forward by the bolt al¬ 
most their whole length while the barrel is held 
back by the barrel-latch [accelerator]. This allows 
them to feed into (he receiver just forward of the 
retracted position of the carrier [extractor claws] 
with little lost motion. 

“As the barrel moves forward while the bolt is 
held back by the latch [accelerator claws] ... a 
stud [combination extractor Iced cam and ejec¬ 
tor] ... on the left-hand side ol (he barrel ex¬ 
tension, which extends into (he path of the car¬ 
tridge (the holt being grooved to allow it), 
comes into contact with the rim of the fired shell 
as it is held back by the ejector and ejects the 
shell. . . . When the gun is fired, the barrel re¬ 
coils to a position further back than when the 
bolt is drawn back by hand, and by its action on 
the cushion-rocker [accelerator body] accelerates 
the backward movement ol the bolt, while its 
own motion is gradually checked by the rocker 
[accelerator body], ns explained. 

The bolt . . . has a bayonet-catch groove 
. . . cut around the bore, in which the holt- 
[driving-] spring ... is inserted, and the rod, 
. . . which guides the spring, has a pin . . . pro¬ 
jecting at one side, which pin can enter said 
groove, so that when the spring is compressed 
and the rod forced into the bore of the bolt with 
its pin in the groove a partial turn of the rod 
will lock the spring in place, when the rear cover 
[back plate] . . . can be lifted if in place ... or 
can be applied to the casing if said cover has been 
removed and can then slide clown over the rod. 
Then by drawing the bolt back, the rear end ol 
rod will project through the rear cover, and 
by turning the rod the spring is released and bolt 
thrown forward. The rear cover [back plate] is 
retained in place by the rod . . . projecting 
through a hole in said cover ...” 

The weapon ejected the empty cartridge case 
from an opening in the right side of the receiver, 
and not through the bottom. This feature, how¬ 
ever, had no hearing on the basic principles of 
operation used throughout the development of 
the later guns. The absence of a rear buffer 
should also be noted: but since high rates of fire 
were not demanded, it was of small consequence. 
The barrel buffer and driving springs were ade¬ 


quate in stopping the recoiling parts and return¬ 
ing them to battery at a speed considered reason¬ 
able. 

brownings description of the preceding cycle 
of operation was written when there were only 

45 states in the Union and 3 years before the 

0 

Wright brothers made the first flight in an air¬ 
plane. This serves as a yardstick In which to 
measure just how far this remarkable man was 
ahead of his time with his basic machine gun 
principles. 

The water-cooled prototype of 1910, built on 
the 1900 specifications, was proofed at Ogden, 
Utah, and worked reliably. Browning thought 
that it needed only refinement and increased rate 
of fire. The first change was to do away with side 
ejection of the empty cartridge. Though de¬ 
pendable, it presented the problem of hot empty 
brass flying at a right angle, thus limiting the 
area in which another gun could be operated. 
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It was solved by cutting an opening in the bot¬ 
tom ol the receiver just forward of the bieech- 
lock cam. The incoming brass, forced down by 
the extractor, knocked the empty case straight 
down to the ground. I he last round hied was 
struck by the ejector tip and thus cleared the 
gun. 

In order to return the bolt to battery faster 
and smoother, a buffer filled with horn fiber 
discs served the two-fold purpose of absorbing 
the surplus energy and bouncing the boh back 
at a greater speed. Browning also did away with 
the hammer method of firing, replacing it with a 
two-piece firing pin that had a sear notch on the 
rear, and had sufficient weight to serve as both 
striker and firing pin. 

A trigger bar was added which allowed the 
operator to actuate the sear from two positions. 
The nose of the bar, upon being depressed, 
pushed the sear down out of engagement with 
the sear note'll on the aft end ol the firing pin. 

Other minor improvements included the use 
of breec h lot k depressors to assist in disengaging 
the breech lock from the locking recess in the 
bottom of the bolt. However, all these changes 
were merely refinements. Not a single basic fea¬ 
ture* was used that |olm M. Browning did not 
already have in his 1000 design. The reliability 
of the mec hanism and its freedom lioin adjust¬ 
ments enabled the individual soldier to obtain a 
large volume* of fire without much preliminary- 
training and its simplic ity ol construe lion from 
a manufac turing standpoint was cpiite accept¬ 
able. Browning, on his own initiative, developed 
and improved the weapon until he collected 
practically all the minor defects. 


Browning Guns in World War I: B. A. R. 
and Browning Machine Gun Model 
1917 

The United States showed no interest in ma¬ 
chine guns until after we* were officially at war 
with Germany, at which time Browning, along 
with other inventors, was asked to submit weap¬ 
ons with a view of adoption. It is true that there 
had been earlier trials ol various machine gun 
mechanisms of both Americ an and foreign man¬ 
ufacture. But nothing resulted from them except 
a passive interest by our Government. Thus, 
although we had practically two years to prepare 
after the* start of World War 1 before we entered 
and it was almost a foregone conclusion that we 
were to he* a participant, there had been no effec¬ 
tive mac hine gun program in spite of the early 
demonstration by Germany as to the deadly cm- 

4 4 4 

ployment of the weapon. 

Machine gun development in this country 
floundered on one thing only: Those in author¬ 
ity could not make up their minds on what was 
wanted. Had they come to some happy conc lu¬ 
sion as to what weapon would he-adequate, there 
would have been no machine gun problem to 
face on (> April 1917. On that afternoon the head¬ 
lines proclaimed that a state of war existed be¬ 
tween the Tinted States and the Imperial Ger¬ 
man Government. But the public was not told of 
a confidential report issued the same day to the 
military high command that to fight this strictly 
mac hine-gun war there were on hand only 670 
Benet-Mercies. 282 Maxims, Model 1904, and 
158 Colts, Model '95. 

In other words, we had a total of 1,100 of what 



The Prototype Model of the B. A. P. 
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could be called ni.ic hint* guns (il one was gener¬ 
ous enough to include die gas-opeiatcd. lexer- 
action C olls, and the outmoded lienet-Mercies), 
while our rrcjuiicmenls were at the time con¬ 
servatively estimated at no less than 100,000 ma¬ 
chine guns, (.erniany, upon entering the wai 
over 8 years before, had done so with I J.oOO 
highly improved Ma\im tx pe guns with an addi¬ 
tional 50,000 under construction. And she onlv 

4 

needed to have each ol her ordnance plants 
manufacture a moderate imiuhei eac h year to 
possess a staggei ing total at this period of the 
war. 

In order lor the United Stales to panic ipalc 
in the war with a semblance ol machine gun 
armament, it was Imallx agreed, alter still more 
debate, that until we did put into production 


something of our own design, our forces seni 
overseas would be armed with whatever t!i( 
French had to offer. I he arms sold us. as can Ik 
easily understood, were tlicit second best. The 

4 

fact remains, regardless ol how unpleasant it 
may be, that the country which originated and 
showed the world how to produce this deadly in¬ 
strument actualh entered the* war with a most 
obsolete assortment ol machine guns. They 
would have been more in keeping with the arma¬ 
ment ol revolutionists in a banana republic than 
as weapons ol soldicis iepiesenling one of the 
richest and most progressive nations on earth. 

The first French mac hine guns used to am 
American troops weie < hambered lot the Lehd 
8 mm rim-type cartridge, necessitating the issu¬ 
ing of two different types of cartridge by our 



John M. Brownina Examining One of His Automatic Machine Rifles in 1918 with Mr. Burton, One ol Winchester's Expert 
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supply department, one for machine gunners, an¬ 
other for riflemen. And as they invariably oper¬ 
ated together as a unit, the logistics involved cer¬ 
tainly should have given much aid and comfort 
to the enemy. 

During the prewar period of indecision, John 
M. Browning personally brought to Washington, 
1). C., for purposes of demonstration, two weap¬ 
ons, the heavy (water-cooled) machine gun and 
the machine rifle (to be known later as the 
I>. A. R.j. These were both chambered to take 
the standard Springfield rifle cartridge known 
throughout the service as the .30/06. 

The B. A. R. (Browning Automatic Rifle) had 
been designed as an answer to the demand for 
"walking fire "—thought to he so necessary to the 
individual soldier in trench warfare. The rifle 
can either he fired single shot or be converted 
instantly to full automatic with a maximum rate 
ol 480 shots per minute. It is gas actuated, air 
cooled and employs a 20-shot magazine that can 
be emptied in 2V, seconds. The unloaded maga¬ 
zine can be detached and a fresh one put in its 
place in about the same length of time. Three 
orifices are on the gun to insure smooth func tion- 
ing. The weapon s seventy pieces can he com¬ 
pletely disassembled and assembled in 55 sec¬ 
onds. 

The rifly is designed to be carried by the ad¬ 
vancing infantryman with the sling over his 
shoulder, allowing the butt to be held firmly 
against the hip. When necessary to fire a burst, 
the safety switch is moved to “Automatic,” and 
as long as the trigger is held the weapon will 
continue firing. 

The operating mechanism is rear seared. The 
trigger releases the bolt to go forward. The latter 
strips the round from the magazine and starts to 
chamber it. When two inches from battery, a 


circular cam surface on the bottom of the bolt 
lock begins to ride over the rear shoulders of the 
bolt support, camming up the rear end of the 
bolt lock. 

As the link pin rises above the line joining the 
bolt and hammer pins, the bolt lock is alined 
with its locking recess in the receiver and pivots 
about the bolt-lock pin. The hammer pin on its 
link revolves, forcing upward the bolt lock. The 
rounded surface of the lock slips over the locking 
shoulder in the “hump” of the receiver and pro¬ 
vides additional thrust, forcing the bolt all the 
way into battery. 

This final act removes the obstruction from 
the firing pin, exposing it to the center i ib of the 
hammer. On the final movement forward of the 
slide, the hammer drives the filing pin into the 
primer exploding the powder charge in the car¬ 
tridge. All counter recoil is ended when the slide 
strikes the shoulder at the rear end of the gas 
cylinder tube. 

Prior to the bullet’s clearance of the bore, the 
gases pass through a port 6 inches from the 
muzzle, expanding in the cylinder and imping¬ 
ing on the piston head. This sudden blow forces 
the piston to the rear. 

The initial backward movement of the slide 
cocks the hammer before moving either the at¬ 
tached bolt lock or bolt. The circular cam on 
the lower part of the bolt lock, operating in con¬ 
junction with the rear shoulders of the bolt sup¬ 
port, produces a leverage that loosens the empty 
case in the chamber. This initial extraction oc¬ 
curs before the weapon is fully unlocked. 

After the piston has carried the slide rearward, 
the gas is exhausted through six ports located at 
the rear of the gas-cylinder-tube brackets. Two 
rings on the piston prevent the gas from return¬ 
ing through the cylinder tube. 
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B. A. R., Cal. .30, as Standardized ler U.S. Serr.ee, Serial Number 5. 


When the recoil has reached one-fifth of an 
inch, the breech pressure is low enough to allow 
the holt to he safely unlocked. At this point the 
link is compelled to revolve forward about the 
hammer pin, drawing the holt lock down clear 
ol the “hump” in the receiver. A cam slot in the 
bottom side of the bolt lock comes in contact 
with the firing-pin lug, drawing the tip of the 
firing pin away from the primer. 

After the piece unlocks, the empty case is car¬ 
ried rearward on the face of the bolt, held there 
by the extractor. When the base of the cartridge 
strikes the ejector, the extractor serves as a pivot 
point to throw the brass through the slot in the 
right side ol the receiver. As the cartridge case 
passes through the opening, the brass strikes the 
outside frame and is deflected to the right and 
forward. 

At the end of the extreme rearward travel of 
the bolt, the recoil spring is fully compressed, 
storing energy for the return movement. The 
sear nose is now in position to catch in the notch 
at the underside of the slide and hold the mech¬ 
anism back under spring compression ready for 
the next pull of the trigger. II the trigger is still 
held to the rear, the weapon continues the cycle 
of operation. 

The first public firing demonstration of the 
B. A. R. and the water-cooled machine gun took 
place on 27 February 1917 at a location outside 
the city limits of Washington, 1). C., known as 
Congress Heights. It was witnessed by 300 jwroplc 
including men of high rank in our own military 
service, many Senators and Congressmen, mem¬ 
bers of the armed services from Great Britain, 
France, Belgium, and Italy, and representatives 


of the press. The latter wrote much about the 
exhibition. They gave a glowing account of the 
reliability and tremendous firepower of both 
weapons and painted verbal pictures in the local 
papers of how a hundred men advancing with 
these weapons firing full automatic would liter¬ 
ally sweep an enemy out ol the way. The only 
feature they seemed to forget was that though 
war, at this point, was practically inevitable, the 
superb weapons demonstrated were the only ones 
in existence and were a long way from mass pro¬ 
duction. 

I Ile successful exhibition at Congress Heights, 
however, did create an interest that encouraged 
Browning to continue personally to improve and 
function lire his water-cooled gun at the Colt 
plant until lie was satisfied that it was ready for 
enduranc e trials. The Government had adopted 
the B. A. R. from its initial showing at. Congress 
Heights, but felt that a machine gun of the 
water-cooled type should be tested more thor¬ 
oughly because of the more rigorous treatment 
given this type of weapon. In May 1917 he 
brought his heavy water-cooled gun to the Gov¬ 
ernment Proving Ground at Springfield Armory 
for an official test. It showed a reliability that 
was amazing lor a newly introduced weapon. A 
total of 20.000 rounds was fired without a mal¬ 
function or broken part at a cyclic rate in excess 
of 000 rounds a minute. 

After the splendid performance of the weapon, 
Browning decided to test it further and fired an 
additional 20,000 rounds. All 40,000 cartridges 
were expended without the failure of a compo¬ 
nent part. This was suc h an unusual perform¬ 
ance for a new weapon that ii aroused great in- 
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Browning Machine Gun, Model 1917, Ca’.. .30, as Introduced to the Service in V/oild Wcr I. 


tcrest and some skopticism among its most ar¬ 
dent backers. 

in order to show that the gun was not espe¬ 
cial K prepared for the test, a second weapon was 
used that not only duplicated the original trial, 
but bettered it by operating tomimiouslv foi 48 
minutes and 12 seconds. This was accomplished 
by having available sufficient belted ammuni¬ 
tion for this phenomenal burst. 

Following this excellent demonstration, the 
board of five Army officers and two civilians ap¬ 
pointed by the Secretary of War to study the 
problem of machine gun supply recommended 
for immediate adoption the water-cooled brown¬ 
ing, pronouncing it and the previously accepted 
1». A. R. the ‘ most effective guns of their type 
known to the members.” 

1 lie outstanding features were reliability and 
simplicity of design. The officers who demon¬ 
strated the weapons showed that it was possible 
lor the operator, while blindfolded, to take them 


down and reassemble them in a matter of min¬ 
utes. This was so impressive that all machine gun 
schools adopted the blindfold test as a “must” 
in their courses of instruction. 

I he easily constructed mechanism was a great 
selling point for the Government, as it appeared 
possible to get the weapons into mass production 
quickly. Nothing was more important at this 
critical stage. 

After the hasty adoption of the browning au¬ 
tomatic machine gun and the machine rifle, it 
was quite apparent that no single manufacturing 
plant was capable of taking care of the vast war 
need for these weapons. The Colt's Patent Fire 
Arms Co., which had an exclusive concession to 
manufacture the weapons under the Browning 
patents, agreed to sell its rights to the Govern¬ 
ment. by July 1917 it delivered prepared gages 
and drawings that other companies could work 
from in producing the guns. 

During July and August 1917, more than 2 
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Wesiinghcuse Production of Model 1017 Cal. .30 drowning Machine Gun3 


months after our entry into ilie war. a survey 
was made of la< ililies and plants thought capable 
of turning out the water-cooled version in quan¬ 
tity. The Colt Co. established a plant at Meri¬ 
den, Conn., for the manufacture of 10.000 guns. 
In September 1917. Remington Arms I nion 
Metallic Cartridge Co. of I lion, N. Y., was given 
a cnim art to produce 15,000. On I January 1918, 
the New England Westinghouse Co. was ap¬ 
proached concerning its availability to construct 
20,000 and a contract was agreed upon on 10 
January 1918. 

I lie Westinghouse produc tion schedule 
proved to lie very outstanding. In 29 days a 
hand-made pilot model had been constructed, 
and in 03 days the first gun came off the assembly 
line. Some 3,500 rounds were fired through this 
gun without a single malfunction or stoppage. 
And at the time the Armistice was signed 9 


months later, this plant was producing 500 guns 
a day. 

From the quantity standpoint Westinghouse 
was the most prolific in the manufacture of this 
machine gun. It was the middle of May before 
Remington began to deliver the completed 
weapon, having been delayed clue to a previous 
Russian contract. Colt, strange as it may seem, 
was the last to conic into production, as it was 
late in |une 1918 before its Meriden plant 
started to deliver the guns. The company’s time 
had been largely occupied by the preparation of 
mechanical drawings and the manufacturing of 
precision gages for the other plants, and by its 
earlier contract with the British for the making 
of the Maxim-Vickers machine gun. 

The final production schedule illustrates how 
some forethought on what was needed would 
have found us properly prepared for war. For, 
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once put into operation, the wheels of industry 
started a constant How of these weapons from 
the plants. by the end of June 1918, Westing- 
house had a cumulative production of 2,500 and 
Remington a production of 1.600 weapons. As 
of 1 August both plants had made a lew under 
10.000; 2 months later, they had turned out 26,- 
000. And when the Armistice was signed, the 
three companies had sent from their proof ranges 
nearly 43,000 mat hine guns of this type, divided 
as follows: Westinghousc, 30.150: Remington, 
12.000: and Colt, 600. 

While these figures are most impressive, it can 
be readily seen that this stupendous effort was 
practically worthless as far as the war effort was 
concerned. The dates of delivery were far too 
late to get the weapons into the hands of our 
troops in France, who were still armed with the 
French and English war surplus, (heat empha¬ 
sis has been placed on the impressive number of 
Browning machine guns made during World 
War I. but those who have boasted most of this 
accomplishment have negligently failed to men¬ 
tion the fact that these guns arrived too late to 
ofTet more than a token demonstration against 
an already defeated enemy. Our allies, though 
impressed by the clean lines and simplicity of 
construction of the browning automatic ma¬ 
chine guns, never considered them as having 
flten battle tested. 

The first of these weapons sent overseas were 
routed to machine gun schools to acquaint the 
soldier with the much publicized American 
product that would rid him of the f rench arms. 
They met with the enthusiastic approval of all 
who viewed them. Requests came from the Al¬ 
lied high command to speed up delivery so as to 
have their presence leit at the front. I he war 
ended, however, before we had equipped even 
a small portion of our own Army. 

f irst combat use of the browning automatic 
machine guns was on 26 September 1918 by a 
small detachment of the 79th Division. The fol¬ 
lowing report was sent General Pershing bv the 
commanding officer of this detail: 

"During the 5 days that my four guns were 
in action they fired approximated 13,000 rounds 
of ammunition. They had very rough handling 
due to the fact that the infantry made constant 
halts, causing the guns lo he placed in the mud. 



Lt. Vnl A. Browning. Son of John M. Browning, in France 
Instructing Troops in the Use of the Browning Machine Gun, 
Cal. .30. 


The condition of the ground on these five days 
was very muddy, and considerable grit, etc., got 
into the working parts of the guns. Guns became 
rusty on the outside due to the rain and wet 

4 

weather, but in every instance when the guns 
were called upon to fire, they fired perfectly. 
During all this time I had only one stoppage, 
and this was due to a broken ejector.” 

Only alter browning’s guns bad been offic ially 
adopted by the I’nited States Government and 
production had reached its peak, did a confer¬ 
ence take place between leprescniativcs of the 
War Department and agents of the J. M. & M. S. 
browning Co. in regard to royalties. 

I he Government representative was asked 
vvliat he thought would be a fair remuneration 
for the use of all browning patents on machine 
guns and the caliber .45 autoloading pistol. 
When he suggested a certain sum, the Browning 
Co.’s agent slated that his firm’s instructions to 
him were to allow the Government to set its own 
price and to accept this cheerfully without hesi¬ 
tation or further bargaining. The records reveal 
the settlement amounted to less than one-tenth 
the amount our government usually allowed its 
inventors. 
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The Secretary of War. upon hearing of the 
generous terms the Brownings had agreed upon 
as a settlement, sent John M. Browning the fol¬ 
lowing letter in expressing the whole country’s 
gratitude, not only lor his invaluable contribu¬ 
tion in the field of weapon design, but also for 
liis patriotism in accepting sue h a modest return 
on the products of his genius. 

‘WAR DEPARTMENT 
“Washington 

“November l.‘b 1 C JI7. 
“Mv Dkar Mr. Browning: 

“1 have learned from Major Little of the pa¬ 
triotic and gcneious attitude taken by you in 
the negotiations lor the use of your patents of 
light and heavy machine guns in this emergency', 
and beg leave to express my appreciation ol it. 

“You have performed, as you must realize, a 
very distinct service to the country in these in¬ 
ventions, and contributed to the strength and 
effectiveness ol our armies. You have added to 
that service by the altitude you have taken in 
the financial arrangements necessary to make 
your inventions available to the (Government. 

“Cordially yours, 

(Signed» "Nkwion 1). Bakik, 

SecrrUny ol JIVii*.” 

While the production effort in turning out 
these aims was most commendable, the major 
weakness ol the system of mass production mani- 
lesied itself. All identical components are con¬ 
structed w ith a manufacturing tolerance of with¬ 
in a lew thousandths ol an inch. Once tooled up. 
if an error is made, thousands ol weapons would 
be turned out with the “built-in " malfunction. 
Correcting an inherent delect in design some¬ 
times resulted in an expenditure of time and 
money greater than the original cost of manu¬ 
facture. 

This was most certainly the case with the 
1917 model gun; and while its use was very 
limited in World War I, it is indeed most for¬ 
tunate that the gun did not see too much service. 
1 he receiver of this mass-produced weapon was 
found to have a weakness in the bottom plate, 
caused, not from faulty design, but from choos- 



John M. Browning with His Cal. .30 Machine Gun. 


ing an inadequate metal. The mistake could 
have been prevented bad time permitted more 
strenuous endurance firing ol sample weapons 
taken Irom random lots. Such a part failure 
necessitated the construction of a piece known 
as a reinforcing stirrup that fitted over the al¬ 
iened spot on the outside ol the receiver. Over 
T r >.<)00 guns were modified by this addition in 
one year, and this and other hand work required 
as muc h time and expense as did the construction 
of the gun. 

The production of the B. A. R. followed a 
similar pattern. Browning carried on most of his 
early development on the machine rifle at the 
Colt's Patent Eire Arms Co. Later. Winchester 
gave valuable assistance in connection with the 
preparation and correction of the drawings, add¬ 
ing; many refinements to the gun. Winchester 
was the first to start manufacture on this model. 
Since the work did not begin until February 
1918, it was so rushed that the component parts 
of the first 1.800 to be put out were found to be 
not strictly interchangeable. Production had to 
be temporarily halted until the required manu- 
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A Demonstration of the B. A. R 


f;u tilling procedures were altered to bring the 
weapon up to specifications. At the end ol tin- 
war the Winchester do. was producing 300 
B. A. R.’s a day. A total of 03,000 items was can¬ 
celed at the time of the Armistice. 

I'hc Marlin-Rock well Corp. intended orig¬ 
inally to use the Hopkins and Allen Co. plant 
lor the construction of this weapon, but found 
that a contract for making lilies for the Belgian 
Government fully occupied its fac ilities. The 
corporation then acquired the Mayo Radiator 
Co.'s factory for use in its contract to produce the 
B. A. R. I he lirst gun from this source was made 
on 11 June 1018, and by 11 November 1918 the 
company was turning out 200 automatic rifles 
a day. I'hc postwar cancellation was 93,000 
weapons. 

The Colt Co., because of the heavv demands 

• 

of previous orders, produced only 9,000 B. A. 
R.’s. The combined daily production by all « 0111 - 
panics was 706 and a total of approximately 52,- 
000 rilles was delivered by all sources. 

In July 1918 the B. A. R.’s arrived in France in 
the hands of the United States 79th Division, 
which was the first organization to be equipped 
with them and took them into action on 13 Sep¬ 
tember 1918. The 80th Division was the first 
American Division already in France to be is¬ 


sued the weapons. It is an inleresiing fact that 
First l.i. Val Browning, son of the inventor, per¬ 
sonally demonstrated the weapon against the 
enemy. 

The B. A. R. was more enthusiastically re¬ 
ceived in Kurope than the heavy water-cooled 
gun. and requests for purchase by all the Allied 
(•iiverimients were made immediately after it 
arrived overseas. The Frenc h Government alone 
asked for 15.000 to take the place of the inferior 
machine rifle, then being used by both French 
and American troops. 1 he latter weapon was 
found so unreliable that many were actually 
thrown away by troops during action. 

I lowever, the war ended so soon after this that 
the hulk of the Ameiican forces were still 
equipped with machine guns supplied by the 
British and French. 

Browning Caliber .50 Machine Gun 

I lie Browning calihei .30 machine guns had 
scarcely been introduced overseas when a larger 
weapon was demanded by the commanding offi¬ 
cer of the American Expeditionary Forces, Gen. 
John J. Pershing, who had observed the rapid 
advances of the British and French in raising 
their machine gun caliber from .303 and 8 mm to 
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caliber .50 and above. This change was consid¬ 
ered vital in order to be able to penetrate the 
armor that was beginning to make its appear¬ 
ance on combat vehicles, tanks, and in some 
cases, the individual soldier. 1'he smaller bullet 
was no longer considered completely elfectivc 
against such targets. 

At the United States Army machine gun school 
at (.oiiducoiul, France, the ollirci-in-charge, Uol. 
John Henry Parker, had noted the deadliness of 
the 11-inm incendiary, armor piercing bullets 
used in latch developed French weapons to 
penetrate armor and ignite hydrogen-filled ob¬ 
servation balloons. He learned from a liaison 
ollicer that a l unch proving ground had two 
prototype machine guns, entirely new in prin¬ 
ciple. that success!idly fired a bullet and powder 
charge even larger than the I I-mm one. 

Colonel Parker, always a mail of action, de¬ 
tailed Oapt. Henry lk Allen to look into the situ¬ 
ation and secure as much information as pos¬ 
sible. The weapons were located at Bourgcs Ar¬ 
senal and arrangements were made for Captain 
Allen to take one of the guns to the United 
Stales for study. 

The American Army's ordnanc e engineers had 
tried earlier to meet the increased caliber dc- 



General John I. Pershinq, Whose Specifications Resulted in 

the Cal. .50 Machine Gun. 


mand by rechanibering a caliber .30 heavy 
(water-cooled) barrel to take the French 1 1-inm 
cartridge. The attempted quick-fix met with 
only fair success, because of the great difference 
in the ballistic characteristics of the two car¬ 
tridges that were to operate the same mecha¬ 
nism. Nevertheless the Army Ordnance Depart¬ 
ment gave an experimental order to Colt for 
eight guns to be rechambered in this manner 
for the 11 -illni shell. 


By this time the French gun secured by Cap¬ 
tain Allen had arrived and, after being thor¬ 
oughly checked, it was decided that its velocity 
was too low to meet Central Pershing's demands. 
He had specified that the bullet should weigh 
not less than 670 grains with a muzzle velocity 


ol at least 2.700 feet per second. The French am¬ 
munition could not approach this and all work 
on machine guns to lire ll-inm cartridges was 
consequently dropped. 

As early as July 1017. John M. Browning, us¬ 
ing the facilities of the Colt plant, undertook 
the problem of increasing the caliber ol his ma¬ 
chine gun. while keeping its simplicity of con¬ 
struction and all basic operating features. 

The Winc hester Repeating Arms Co., in co¬ 
operation with Browning, attempted to develop 
a suitable cartridge. Winchester, forced by the 
ever-piesent rime element, scaled up the present 
caliber .30/06 ease, but put a rim on it in hopes 
it could be used in both the machine gun and 
the clip-fed. belt-action, anti-tank rifle it was 
manufacturing at the time. 

When the specification for this ammunition 
was delivered to General Pershing, he cabled the 
Ordnance Department on IS July 1918 reject¬ 
ing the Winchester cartridge, a ltd ordered that 
the case be immediately redesigned to be rim- 


Winchester followed instructions and sent a 
dummy round for P»iowning to use in his mock- 
up. then under way at the Colt plant. 'This was 
a piototype that retained all the mechanical fea¬ 
tures of the caliber .30 gun, but possessed larger 
physical proportions to stand the increased pow¬ 
der pressures. 

To expedite the project, Browning took his 
original gun to the Winchester Co. for experi- 
mental single-shot firing in order to determine 
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quickly a balanced load that would give the 
greatest velocity and the minimum strain on the 
component pails. The work progressed so well 
that although the weapon was originally started 
at Colt’s, he decided to stay on at Wine hosier to 
develop it. 

On 12 September 1918 Browning received 
from the Colt Co. all the pails it had completer! 
to date, allowing him to assemble finally the Inst 
caliber .50 machine gun. Winchester agreed to 
start the const ruction of six more guns. I his was 
deemed to be a sufficient number to permit the 
endurance tests that are necessary to detect and 
eliminate the various errors of design in any 
new weapon. 

On 15 October 1918 the first caliber .50 ma¬ 
chine gun was ready lor the proving ground. 


Upon its initial attempt the weapon fired 877 
rounds in bursts of 100 to 150 rounds eat h. The 
rate of fire was under 500 rounds per minute. 
The five and a quarter inch cartridge had a 707- 
grain bullet that developed a velocity of less 
th an 2,800 feet a second. This velocity was also 
under the minimum set by Cencral Pershing. 

Impressed by the test, the Engineering Divi¬ 
sion of the Office of Chief of Ordnance recom¬ 
mended that W inchester be given an order for 
10.000 gtins. The original model was water 
cooled and had only a 30.5 inch barrel, the long¬ 
est that Winchester was then equipped to rifle. 
I'he Ordnance Depaitment was assured that a 
better balanced powder charge and a longer bar¬ 
rel would bring the velocity up t<» the required 
specifications and that this would be accoin- 
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plishcd long before the delivery of the weapons 
on order. 

l he gun, in later tests conducted by the in¬ 
fantry, was found to be extremely difficult to 
keep on a target when fired full automatic, as 
the energy developed was so much greater than 
that of the smaller bore weapon. It was prac¬ 
tically impossible to bold the gun down for hori¬ 
zontal lire. The weight of the gun and tripod 
was about l(i() pounds, a fact that made quick 
mobility extremely difficult. For these reasons, 
strictly as an infantry arm the weapon did not 
meet with approval. And for tank use it was not 
overly successful, since the rate ol lire was too 
slow for anti-personnel use and the bullet was 
too small to penetrate the thicker armor on the 
late model tanks, before the weapon had gotten 
too far along in development, a few German 
anti-tank rifles were captured, together with 
some 12.7-mm ammunition. It was found that 
the Germans were getting a muzzle velocity in 
excess of 2,700 feet a second with an 800-grain 


bullet that would penetrate one inch of armor 
at 250 yards. 

Not to be outmoded before completion, Win¬ 
chester immediately increased the penetration 
requirements of the caliber .50 under develop¬ 
ment to conform to the identical ballistic prop¬ 
erties of the German anti-tank rifle cartridge. 

One important deviation that Browning made 
from the caliber .30 mechanism was in the addi¬ 
tion of an oil buffer. It was employed lor a dual 
purpose: first, to absorb the excess energy of the 
recoiling parts resulting Ironi use of an increased 
powder charge; and second, to provide a method 
ot regulating the firing speed. The oil buffer 
tube could be turned to any required position 
for opening or closing the valve. When the oil 
How was restricted, the butter absorbed more re¬ 
coil and i educed the rate ol fire. 

On 1 December 1918 the Ordnance Depart¬ 
ment dec ided that all future development of the 
caliber .50 ammunition would be done at Frank- 
fold Arsenal instead of at the Winchester plant. 
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John M. Browning Filing His Cal. .50 Machine Gun in Colt's Pasture. 
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This did not take effect immediately, as Win¬ 
chester continued to furnish caliber .50 ball 
ammunition to the Government all through 1018 
and 1919, until production at Frankford reached 
a point where it was felt that it could take over, 
l lic Arsenal did verv little to alter Winchester s 
established load and weight dimensions for the 
powder charge and projectile that in turn had 
been copied from the German 12.7 mm anti-tank 
rifle cartridge. The latter developed a maximum 
chamber pressure of 52,000 pounds and a muzzle 
velocity of 2,750 feet per second. 

Browning incorporated a few minor features 
in this weapon that are not to be found in his 
small caliber automatic machine guns. For in¬ 
stance, a latch located at the tipper rear of the 
receiver securely held the boh in the rear posi¬ 
tion. In lieu of the pistol grip of the smaller 
gun, the caliber .50 was provided with a double 
spade grip attached to the back plate. The back 
plate also housed the bolt latch release and the 
thumb piece that actuated the trigger bar. When 
the weapon was fired from the latch-back posi¬ 
tion, thumb pressure released the latch mecha¬ 
nism, allowing the bolt to drive forward under 
compression from the driving springs. If con¬ 
tinued pressure of the thumb on the sear release 
was applied, the weapon would lire automatic as 
long as this condition remained. 

The head spare adjustment, the most impor¬ 
tant feature in the Browning caliber .80 ma¬ 
chine gun, was retained. This critical feature 
could be regulated in the field by the most in¬ 
experienced ordnance man by the simple use of 
gages. The original water-cooled gun without 
the mount weighed 82 pounds when the 16-pint 
jacket was filled. The barrel rode in close-fitting 
bearings at the muzzle and breech, packed with 


fabric washers to allow it to recoil freely without 
leaking. 

The total time consumed by John M. Brown¬ 
ing on the caliber .50 machine gun from concep¬ 
tion to successful firing was slightly over a year. 
When asked by the press to what he attributed 
his achievement, he replied, ‘One drop of genius 
in a barrel of sweat wrought the miracle.” 

Browning can surely be called a self-made 
man. He had no formal education except a few 
months now and then when he could be spared 
by his father. He picked up a fair working knowl¬ 
edge of French in the course of his work at the 
Fabrique Nationale in Belgium in his later 
years. His thorough knowledge of mechanical 
drawing, mathematics, and manufacturing pro¬ 
cedure was gained simply by observation in the 
course of developing his designs through model 
room to production line. 

He died suddenly at Liege, Belgium, on 20 
November 1926 while supervising the manufac¬ 
ture ol arms of his own design. In a long eulogy 
delivered by the Honorable Dwight F. Davis, 
Secretary of War at the time, the following words 
were used: 

“It is a fact to be recorded that no design of 
Mr. Browning’s has ever proved a failure, nor 
has any model been discontinued. The War De¬ 
partment. through its agency, the Ordnance De¬ 
partment of the Army, will be greatly handi¬ 
capped in its future development work on auto¬ 
matic firearms as a result of the loss of Mr. 
Browning’s services. It is not thought that any 
other individual has contributed so much to the 
national security of this country as Mr. Brown¬ 
ing in the development of our machine guns and 
our automatic weapons to a state of military 
efficiency surpassing that of all nations.” 



Chapter 4 

HOTCHKISS AUTOMATIC MACHINE GUNS 


Background 

After the successful efforts of I lintm Stevens 
Maxim to produce a weapon that delivered sus¬ 
tained fire from tiie generated energy of its re¬ 
coil forces, inventors of all countries tried to de¬ 
sign firing mechanisms that were capable of du¬ 
plicating this act without infringing on Maxim’s 
patents. One of the most effective European at¬ 
tempts to accomplish this was made by a young 
V iennese nobleman and officer in the Austrian 
Army, Capt. Baron Adolph von Odkolek, who 
constructed a prototype gas-operated automatic 
machine gun. Seeking a market for his invention, 
he brought it in 1893 to the Hotchkiss gun 
manufacturing plant at St. Dents, France, just 
outside the city limits of Palis, in hopes he could 
interest this already world-famous establishment 
in producing his weapon. 

The company at this time was in a very dis¬ 
organized state. It had flourished when the man¬ 
ually operated revolving cannons it produced 
were purchased by almost even major power in 
the world. In 1884 the business ol the firm hav¬ 
ing outgrown the capacity of the St. Denis fac¬ 
tory, connection was made with William Arm¬ 
strong K: Co. for manufacture of 1 Iotchkiss male- 
rial at the Lis wick works in England. 'The fol¬ 
lowing year the founder and president, Mr. B. B. 
Hotchkiss, died and by 1887 the parent branch 
was reorganized under the name of Societe 
Anonyme cles Audens Etablissemems, Hotchkiss 
ct Cie. with offices at 21 Rue Royale. Paris, and 
the English plant under the firm name of 
Hotchkiss Ordnance Company, Limited, with 
offices at 25 Victoria Street, London. The man¬ 
agement of both firms was under the control of 
the French office. 

In the same year, the stockholders decided to 
appoint as head engineer and promotion man¬ 
ager an American. Laurence V. Benet. who had 
been connected with the company prior to the 


death of Mr. Hotchkiss. Lew men of his age had 
a more qualifying background for this kind ol 
work. His father, Gen. S. V. Benet. the United 
States Army's Chief ol Ordnance following the 
Civil War, was famous for his progressive de¬ 
velopment of cartridge case and primer design 
that contributed greatly to the early successes of 
the Galling and other manually operated ma¬ 
chine guns. 

General Benet was very ambitious for his son’s 
future and realized better than any one else the 
difficulties of earning a living in the United 
States in the machine gun field. He* advised his 
son to go to France and seek out his friend, B. B. 
Hotchkiss, for employment in a field where the 
products of his labor would not only be appre¬ 
ciated but also result in financ ial gain. 

Hotchkiss was delighted to have the services 
ol this brilliant young man. already a lecogiii/cd 
authority on certain types of artillery, particu¬ 
larly at a time when Maxim's introduction ol the 

9 

full automatic gun had made obsolete the man¬ 
ually o)>eratcd weapons then being manufac¬ 
tured. He ho|K*d that Benet would be able to 
carry the Hotchkiss Co. through this transition 
period from manual operation to lull automatic. 
But before anything had been settled uj>on as 
the optimum automatic weapon, Hotc hkiss died 
and reorganization followed, with Benet as the 
man in charge ol the company’s I mure policy. 

Laurence Benet showed from tlu* start a tal¬ 
ent not only for gun design but also for c hoosing 
good associates. A very interesting sidelight in 

o /on 

this connection was his affiliation with Henri A. 
Metric, who was selected as his chief assistant. 

When the Hotchkiss plant was being built, 
everything went along smoothly until a power 
source was installed. The machinery on hand was 
found to require far more energy than antici¬ 
pated by the plans. The French Government, 
anxious to assist the plant in every way possible, 

offered the loan of a railway locomotive as an 

* 
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Laurence V. Bcn6t Firing the First Model Hotchkiss Machine Gun. 


auxiliary power supply until a more permanent 
one could he arranged. In clue time the locomo¬ 
tive arrived and was placed adjacent to the build¬ 
ings housing the steam-driven machinery. To 
operate this stationary engine, the railroad sup¬ 
plied an elderly engineer named Mercie and his 
son, I lenri, who was serving as an apprentice. 

Young Mercie showed such natural aptitude 
in solving the mans problems (hat laced t!ii> 
makeshift arrangement that Benet never forgot 
it. At the Inst opportunity, he offered him a 
place high in the management of the company, 
an act that not only showed Bench's sound judg¬ 
ment but later added much to the success of a 
company that was trying to regain a world mar¬ 
ket. 

Hotchkiss Machine Gun 

Captain Odkolek appeared at this time with 
f»is prototype machine gun undei conditions thar 
an inventor too often fails to encounter. He had 


unconsciously picked a moment when there was 
a demand lor just the type ol weapon lie had 
brought along to show the business executives 
of IIotcfikiss. 

Benet and Mercie saw certain basic principles 
in the model which could be employed in build 
ing a reliable and efficient machine gun. As lor 
Odkoleks weapon itself, they thought little of it 
and firing tests at the plant later proved their 
judgment to be right. But the one thing covered 
by his patent claims which they desired was the 
operation ol a simple mechanism by a housed 
piston fastened beneath the barrel. 

I lie Hotchkiss Co. refused to make Odkolek s 
weapon on a royalty basis, but offered to buy the 
patent outright in order to use certain desirable 
features. The inventor agreed to this, accepting 
a lump sum for assigning all manufacturing 
rights to the company. 

Benet and his assistants immediately began 
refinement and development of the principles 
sold them until they had produced a weapon 
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Components uf Hotchkiss Fir^t Model Gun. 


which in their opinion would give competition 
to any in the world without infringement <>l 
patents. The redesigned gun. chambered for the 
Sinm label cartridge, was strictly gas-operated 
and employed a simple reciprocating piston, in¬ 
stead of a swinging lever, as did browning's gas- 
operated Coll machine gun. As a tribute to the 
loimder of the company, the finished product 
was named "the Hotchkiss.” 

The first of these guns was tested at tlie St. 
Denis factory by Laurence Bcnet in 1893. While 
the mechanical lent tires held up even bcitei than 
anticipated, there was a tendency for the heavy 
barrel to overheat and alter a relatively small 
number of rounds the rifling was destroyed. 

Benet’s alert mind cpiickly found a solution 
for this problem. He realized that a mass of 
metal toward the breech end of the barrel was 
necessary to absorb the great amount of beat gen¬ 
erated at this point. But instead ol adding to the 
solid metal, which would make the weight ol the 
gun prohibitive, he formed heavy circular 
doughnut shaped fins at the c ritical heating 
places. The fins added little weight and gave 
more than ten times the original radiating stir- 
face for air cooling. I his feature, which proved 
so successful, has been identified with the Hotch¬ 
kiss gun so long that the slightest change in its 
design is noted immediately In those familiar 
with it. 

The following description is derived from a 
contemporary Hotchkiss pamphlet on the first 


model. It outlines the simple operation and im¬ 
proved features that distinguished the weapon 
from the conventional belt-fed. water-cooled, re¬ 
coil-actuated machine gun of that day. 

The first round is loaded by hand, after which 
the operations of feeding, firing, extrac ting, and 
ejecting are carried on automatically hut under 
complete control ol the operator. Slow auto¬ 
matic fire may he delivered at any rate up to 
about 100 rounds per minute, and rapid fire at 
the rate of 500 to 000 rounds per minute. 

The weapon's single barrel is securely fastened 
to the breech, allowing none ol the moving parts 
to he subjected to the heal developed by the 
powder gas. Consequently a water jacket or any 
other cooling device* is superfluous, and tlu* gun 
max he* lived indefinitely without danger of jams 
from expanded parts. The design is extremely 
simple, comprising .»8 parts in all. exclusive ol 
the- sights, hut including barrel, shoulder-piece, 
etc. In the whole mechanism there are hut four 
springs, viz: main, scar, extractor, and pawl 
springs, and no screws. With the exception of 
the barrel and the cylinder, the gun may he com¬ 
pletely dismounted and assembled without tools, 
a wrench being necessary for these two parts 
only. 

Beneath and parallel to the barrel is fixed a 
small cylinder, which is in communication with 

t 

the bore through a port drilled through the bar¬ 
rel a few calibers from the muzzle. To the rear 
of the cylinder is an exhaust port opening to vent 
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oft this gas. On the discharge of the gun, as soon 
as the bullet has passed the port connecting bore 
and cylinder, the powder gas enters the latter 
throwing a long piston to the rear. When the 
piston has recoiled a given distance, the exhaust 
port is uncovered, permitting the gas to escape, 
and the piston is held in its backward position 
by an ordinary scar. On releasing the latter, the 
piston is thrown forward to its original position 
by the mainspring. It is obvious that if the scar 
is held out of engagement by the trigger and the 
supply of cartridges is kept up, the piston will 
have a constant and automatic reciprocating mo¬ 
tion. The piston engages with the breechblock, 
which is somewhat similar to the original Lee 
rifle straight-pull bolt. Its motion opens and 
closes the breech, unlocks and locks the bolt, and 
fires; performing, in other words, the function 
of the soldier's hand when operating a straight- 
pull rifle. 

Instead of feeding ammunition in fabric belts, 
the Hotchkiss uses metal strips. The cartridges 
arc packed in these clips, each containing 50 
rounds, and having a length of about 15 inches. 
Each loaded strip is in an ordinary pasteboard 
box, from which, when opened, it may be fed 
directly to the gun. The feed mechanism con¬ 
sists ol a spur wheel, which engages in cams cut 
in the piston, and in openings formed in the 
clip. It is so arranged that the feed strip may he 
engaged, with breech either open or closed. The 
strips being so constructed as to lock one with 
another, a series may be fired without the neces¬ 
sity of cocking the gun each time by hand. 

To the breech is fitted a shoulderpiece, or 
slock, which the operator brings to his right 
shoulder, and the sear is controlled by a trigger 
mounted in a pistol grip. Aiming and firing are 
therefore carried out, as in all Hotchkiss guns, 
with the same facility as when firing a rifle from 
a rest. A safety lock is fitted to the piston, by 
which the mechanism may be secured with the 
breech closed or open, as may be desired. 

It is an interesting bit of ordnance history that 
the United States Navy tested the original Hotch¬ 
kiss machine gun before any model number had 
ever been assigned. This test took place on 3 
January 1890, at which time the weapon failed 
due to improper heat treatment of components 
and poor choice of metals in construction. At the 
suggestion of the Navy, the Hotchkiss Co. cm- 
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ployed Mr. Edward G. Parkhurst, of Hanford, 
Conn., to correct the manufacturing errors that 
caused the gun to fail. 

Parkhurst, who had done such outstanding 
work on the Gardner manually operated ma¬ 
chine gun, suggested certain changes in design 
and submitted them to the company, which not 
only used the ideas but thanked him through 
the Navy Department for his contribution. 

The improved gun then came out as the 
Hotchkiss ’97 model and has been basic ever 
since. As no water jacket was employed, the 
weapon’s weight was held at about 20 pounds. 

To prepare the 97 model gun for firing, the 
operator turns the lever of the cocking handle 
upward and to the left as far as it will go. The 
nibs on the collar in the guard are then opposite 
the closed grooves in the cocking handle, while 
the lugs on the head of the latter are engaged 
in front of the collar in the piston rod. After 
•tilling the cocking handle smartly rearward to 
ts full extent, the operator then pushes it for¬ 
ward, still keeping the lever slightly to the left 
>f vertical. When it is fully home, the lever is 
»et at an indicator according to the nature of fire 
Jesired. The weapon is now ready to lire. 

A pull on the trigger releases the scar latch 
on the under side of the piston. The energy of 
the recoil spring then forces the piston forward. 
The lug of the firing pin resting between the 
firing pin projection and the breec hblock tang 
of the piston is held back in this safe position. 
The nose of the piston bearing against the 
breechblock lock carries this part forward. The 
front face of this piece forces the forward end of 
the ejector out of the path of the operating 
mechanism. The lower part of the breechblock 
lace strikes the base of the cartridge, stripping it 
from the feed clip and driving it forward into 
the chamber. 

The feed wheel is advanc ed through the first 
half of the feeding movement by the action of 
the large feed cam of the piston against an op¬ 
erating lug on the wheel’s ratchet. T he car¬ 
tridge-holding pawl is then engaged by the 
ratchet, thus preventing rebound. As the breech 
lock chambers the round, the extractor cams 
itself over the rim of the cartridge. The breech¬ 
block lock is in position above the recoil block 
in the receiver and is now free to lock. This 
movement is against the cam surface of the 


breechblock lock, causing its rear end to tilt up 
in front of the recoil blocks. 

T he piston continues forward, carrying the fir¬ 
ing pin which detonates the primer in the car¬ 
tridge. After the explosion of the powder charge 
in the cartridge and before the bullet has cleared 
the muzzle, it passes a gas port in the barrel. The 
gases expand through this orifice into the gas 
chamber and impinge against the head of the 
piston forcing it to the rear. This action com¬ 
presses the recoil spring and stoics up energy for 
counter recoil. 

The piston withdraws the firing pin from the 
primer, as the lower cam of the breechblock lock 
on the upper cam surface of the piston raises the 
lock clear of the recoil blocks. The breechblock 
tang on the piston strikes the rear shoulder of 
the breechblock and carries it back. T he ex¬ 
tractor withdraws the empty shell from the cham¬ 
ber, while the rear end of the ejector rides out 
of its groove in the breechblock. T he front end 
is thus pivoted into the path of the cartridge, 
striking it at its base and throwing the empty 
case clear of the slot in the receiver and to the 
right. 

The small feed cam on the piston now com¬ 
pletes the rotation of the feed wheel and places 
the next cartridge in position above the strip¬ 
ping finger, while the feed-wheel pawl engages 
the feed-wheel ratchet and prevents rebound. 
This backward motion is limited by the rear 
end of the piston striking its buffer. If the trig¬ 
ger is still held back manually or by the auto¬ 
matic trigger catch, the mechanism starts imme¬ 
diately on its forward motion. If, however, the 
trigger has been released, it springs up and en¬ 
gages the sear notch of the piston, holding the 
gun in a cocked-bolt position. When the feed 
strip has been fed entirely through, it allows 
the upper lug of the arrester catch to engage the 
lug on the piston. This locks the piston back so 
as to allow loading of the next strip. 

Laurence Benet retained bis American citi¬ 
zenship throughout his connection with the 
Hotchkiss Co. and at the outbreak of the Span- 
ish-American War he returned to this country, 
serving in the United States Navy with the rank 
of ensign. At the end of hostilities he went back 
to his duties in France with the Hoichkiss Co. 
T he French Government in the meantime had 
purchased a limited number of the Hotchkiss, 
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Hotchkiss Machine Cun Model 1897. 


model 97, for its armed services. Its military 
leaders looked with great favor on the weapon's 
aircooled I eat urc. as desert warfare was at its 
height in the Afiican colonies, where cooling by 
water would have been a serious problem. 

A modi lied version, known as t he Hotchkiss 
1900 model, appeared at the turn of the cen¬ 
tury. I he so-c alled improvements consisted more 
in refinement ol the mount than in tlu* weapon 
itsell. I he- only changes in the mm were the sub¬ 
stitution of circular steel cooling fins in lieu of 
the brass ones and a barrel designed to withstand 
the terrific heat resulting limn long bursts. 

This model with its added features was tested 
at Springfield Armory by an Army board on 3 
May 1900. The purpose was to determine 
whether the new barrel would pass the rigorous 
endurance test that was based on performance of 
water-cooled guns. The barrel was made with 
only 0.020 percent carbon, but with 5 percent 
nic kel added, and was considered by its c reators 
as being far supei ior to former barrels made with 
a high carbon content. 

The physical properties of the new barrel 
were as follows: Tensile strength. 98.730 pounds 


per square inc h: elastic limit. 48,800 pounds per 
square inch: percent elongation. l. r >.3; percent 
reduction of area at fracture, 41. The ammuni¬ 
tion used throughout the trial was of Frank lord 
Arsenal manufacture with a velocity of 2,200 
feel per second. 1 lie propellant charge was 36 
grains of Peyton smokeless powder. 

Firing commenced at 10:47 a. m. and the 
weapon successfully expended 1,370 rounds in 
4 minutes and 10 seconds before a serious stop¬ 
page was c aused l>\ the jarring of a cartridge out 
of the feed strip which jammed the mechanism. 
This necessitated removal of the' bolt to clear 
the malfunction. 

The officers observed that after 2 minutes and 
20 seconds of continuous firing the barrel .showed 
a dull red and at the end of the 4 minutes and 
10 second burst it was bright red from the radial 
cooling tins to the muzzle end. 

At 10: .ah firing was resumed and a hurst of 
848 rounds was completed belo e another stop¬ 
page took place, again caused In a cait.idgc* fall¬ 
ing prematurely lrom the feed strip into the 
mechanism. 

The barrel already having been heated to a 
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Hotchkiss Machine Gun, Model 1933. The First Hotchkiss Gun to Use a Belt Feed. 


very high degree from the previous firing, it was 
noted that in 1 minute and 8 seconds it showed 
a dark red, and before the end of the 848 rounds 
of sustained fire it was again a bright red. 

Upon examination of the working compo¬ 
nents, there was evidence of much fouling in the 
receiver, while all the oil had been burned away 
from the forward part of the piece. These parts 
were working sluggishly when charged back and 
forth by hand. A total of 2.224 cartridges had 
been fired in b minutes and 8 seconds of actual 
firing time. 

As the mechanism showed such fouling, it was 
decided by the board to allow the barrel to cool 
so it could be checked for both fouling and ero¬ 
sion. When examined, it was found that erosion 
began just in front of the chamber, with die 
rilling showing noticeable wearing a wav to a 

i 1 (i Cl ; 

point aft of the gas port. The forward portion of 
the rilling showed verv little wear. 

When the weapon was reassembled, the cock¬ 
ing piece worked hard and further examination 
showed it to be sprung out of shape and "con¬ 
siderable filing and hammering had to be done 
before it could be made to work freely again.” 


After lunch, firing was resumed at 2:29 p. m., 
at which time 778 rounds were discharged. A 
lug on the gas piston then broke, stopping the 
weapon. The time consumed was 2 minutes and 
f> seconds. A new piston was substituted for the 
broken one and firing was resumed. 1 he first 
round jammed the mec hanism in the act of feed¬ 
ing. The officers held that the round had been 
jarred out of the strip when the piston change 
was made. When this malfunction was cleat ed, 
the test continued. After 730 rounds were fired 
on this attempt, the extrac tor failed to pull the 
empty cartridge case from the chamber. When 
the case was removed and firing commenced, it 
was found that the extractor had failed at this 
point and a new one was substituted. 

The remainder of the ammunition that had 
been put into the feed strips. 81b rounds in all, 
was then fired without incident, making a total 
expenditure of 4.500 rounds. 

The weapon was then disassembled and all 
components were examined thoroughly for ex¬ 
cessive wear or signs of breakage. None were 
found to be unserviceable, and, with the excep¬ 
tion of the piston lug and the extractor, all parts 








194 


THE MACHINE GUN 


finished the test in serviceable condition. The 
barrel was ordered sawed in half. Slight erosion 
was found, although the rifling was practically 
worn away from breech to muzzle end. Ttie 
sawed portion of the barrel was photographed 
as a record of the event. 

The Army report concludes as follows: 

“The system of feeding the cartridges into the 
gun by the use of metal feed strips has not shown 
itself to be as satisfactory as a canvas bek feed, 
but the advantages of having an additional 
source of supply in case of emergency would, in 
the opinion of the board, warrant the use of this 
gun in addition to the Maxim and Colt, both of 
which have already been reported upon as being 
suitable for adoption.” 

The members of the board were: John E. 
Greer, Major, Ordnance Department, U. S. A., 
president; Jno. T. Thompson, Captain, Ord¬ 
nance Department, U. S. A.; and Odus C. llor- 
ncy, Captain, Ordnance Department, U. S. A., 
Recorder. 

In approving the report, Lt. Col. Frank H. 
Phipps, commanding officer at Springfield Ar¬ 
mory, added: 

“These tests seem to indicate conclusively that 

$ 

a high percent of carbon in a gun-barrel steel 
shortens the ellicicnt life of the barrel. 

“The rapidity of fire in this test was greatly in 
excess of what it would be in service; the great 
heat generated caused the wearing away of the 
rilling before the completion of 4,500 rounds. 

“The desirability of a water jacket for auto¬ 
matic guns has been demonstrated by the tests 
of the board.” 

The Russo-Japanese War (1004-05) was the 
first conflict between major powers in which ma¬ 
chine guns were employed by each participant. 
The Russians were equipped with Maxims, 
while the Japanese had Lhe Hotchkiss. The dead¬ 
liness of machine-gun fire was demonstrated time 
and again by the two armies using these different 
types of automatic weapons. 

Puleaux and St. Etienne Machine Guns 

Since 1900 French Army officers had worked 
continuously on refinements that in their opin¬ 
ion would result in the ultimate in machine 
guns. The' National Arsenal at Puteaux pro¬ 


duced in 1905 a version that used a modi Tied 
version of the Hotchkiss system. The normal rate 
of fire was 500 rounds per minute hut the gun 
had a device that permitted regulation of the 
cycle of operation from eight shots a minute 
minimum to 650 maximum. The weapon had a 
series of brass circular fins that extended iioro 
lhe breech to the muzzle of the barrel. It was 
issued to French colonial troops in 1906 but was 
never as popular as the standard Hotchkiss, over 
which it was supposedly an improvement. It was 
soon relegated to reserve units and fortifications 
The latter use was so widespread that it is some 
times erroneously known as the Fortification 
model.” 

In another attempt to improve existing ma¬ 
chine guns, the officers at the St. Etienne Arsenal 
in France made what is known as the 1907 model 
St. Etienne. 1 his weapon was a compromise be¬ 
tween die Puleaux 1905 and Lhe Hotchkiss 1900. 
However, the gun used one of the most unusual 
methods of operation yet to be developed. While 
it was gas actuated by means of a piston, the 
French reversed the conventional principle. 

Instead of the piston thrust rearward furnish¬ 
ing the source of energy to operate the piece, the 
gas propels the piston forward to unlock the bolt. 
The piston is attached by a spring-loaded rod to 
a gear rack. This in turn engages a spur gear 
which is fastened to an actuating lever. When 
the lever is in the forward horizontal position 
and engages a cam slot in the bolt, the gun is 
locked. Upon firing, the gas drives the piston for¬ 
ward, compressing the spring and causing the 
spur gear to rotate clockwise. The actuating lever 
turns with the gear for a half revolution, re¬ 
tracting the bolt and stopping at the rear hori¬ 
zontal position. The driving spring then forces 
the piston rearward, which reverses the action 
and returns the bolt to battery. 

1 he weapon is readily distinguishable by the 
heavy brass casting of the barrel receiver. The 
actuating spring, located tinder the barrel and 
behind the gas piston, is always visible, as the 
heat from its close proximity to the barrel would 
destroy its life if housed. 

It is of interest that Baron von Odkolek, whose 
original patents were the basis of the Hotchkiss 
weapon, attempted to produce another machine 
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St. Etienne Machine Gun. Mode! 1907. 


gun during this period. In order 10 stay dear of 
his already assigned patents, he resorted to fea¬ 
tures that were unusual from an engineering 
standpoint. 

For instance, the weapon was both water 
cooled and gas operated. In order to cover the 
barrel and gas piston cylinder with a water jacket 
that would not allow the liquid to leak into the 
critical gas-cylinder chamber, he constructed the 
barrel and gas-cylinder chamber out ol one piece, 
by turning the muzzle and breech ends eccentric. 
This method allowed a sufficient mass of metal, 
which was offset from the breech end and was 
an integral part ol the barrel, to house the gas- 
cylinder chamber. 

The gas cylinder was located on top. instead 
of on the underside, of the barrel. I his ISO 
turn no doubt was intended to help make the 
model look more original. However, a close ex¬ 
amination shows that the operating mechanism 
was very similar to the prototype weapon sub¬ 
mitted to the Hotchkiss Co. in 1803. 

The feed was the only radically different fca- 
ture, for in lieu of brass strips of 30 cartridges 


each, he used a drum and reel arrangement, on 
which 250 cartridges were attached to a belt 
made o! light and flexible brass. The Odkolck 
weapon was never recognized and did not pro¬ 
gress beyond its prototype stage. 

Benet-Merci£ Machine Rifle 

1 he French Army ordnance engineers at the 
government arsenals, in their attempts to pro¬ 
duce an all-purpose machine gun modeled on 
the Hotchkiss, had succeeded only in developing 
two weapons of questionable merit. In 11)011 all¬ 
ot her modification appeared, a highly portable 
machine gun developed by the Hotchkiss Co. It 
differed in a mechanical way from the 1000 and 
1007 guns onlv in the means ol (losing the 
breech, and the upside-down introduction of the 
feed clip from the right side, so that the car¬ 
tridges were underneath the clip. This was just 
the reverse ol earlier models. The gun was even 
simpler in construction than its predecessors, 
having only 25 parts. 

This weapon was the joint effort of Laurence 
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St. Etienne Machine Gun. Model 1907, Orr.m, Sectionslized. 


Henct and his assistant, Henri Mcrcic. While it 
was known on the Continent as the Hotchkiss 
Portative, it was called both in England and 
America the Henet-Mercic machine rifle Model 
1909, since the weapon was fitted with a shoulder 
stock. It was adopted by both the French and 
American armies in 1910. The French cham¬ 
bered theirs for the 8-nun Lcbel cartridge, while 
our army used a caliber .30/00. 

The breech is locked by a device called the 
“leimatine nut” which is cylindrical in shape. 
On top of this piece a long longitudinal cut pro¬ 
vides clearance for the cartridge in loading. Near 
the left rear end is a semicircular depression to 
allow the passage of the front side of the feed 
strip. The rear shoulder of the fermaiure nut 
is beveled and has a lug to engage the corre- 
sponding recess in the gas piston. The function 
of the latter piece is to lock the breechblock 


slightly before firing and to unlock when gas 
pressure has dropped to a safe updating limit. 

This locking system is located in the forward 
part of the receiver, directly in the rear of the 
breech, and is held in place by a shoulder on the 
barrel. On the top side of the piston actuator is 
a large slot that moves the camming projection 
on the teai sm face of the femiatute nut. If the 
locking nut holding the assembly is permitted 
to work loose, it allows the barrel to creep 
slightly forward resulting in excessive head 
space. In an emergency this can he corrected by 
turning the nut as far past the locked position 
as possible. The locking screw is then strewed 
up tightly, holding it for ;t short duration. 

To lire the Ik-net-Mcrcic Model 1 ?)()*) machine 
rifle, great care must be taken to enter the 30- 
shot feed strip properly into the feedway in the 
upper right side of the receiver. Then the gas 
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Ben6t-Mercf6 Machine Rifle, Model 1909. This Weapon Manufactured by Colt's Paten! Fire Arms Company is Serial Number "O". 


piston and holt assembly is pulled to the rear 
by means of the cocking; handle until ii engages 
the sear holding it in a cocked position. The 
handle is then pushed forward. When all the 
way home ii may be turned to the right and 
lined up with either the letter “A” (for Auto¬ 
matic) or “R” (Cor Repeater or Semi-automatic 
lire) as desired. 

A round has now been positioned and the 
weapon cocked ready for firing. When the trig¬ 
ger is pulled back, the sear releases the action 
that starts forward under compression uf the 
driving spring. The face of the bolt strikes the 
first round in the feed strip forcing it into the 
chamber while the claw of the extractor snaps 
into the cannelure of the cartridge. As soon as 
the bolt engages the fermature nut, the firing 
pin and its large lug contact the ramp in the re¬ 
ceiver, causing the firing pin to rotate partially 
and disengage the lug from the transverse cut in 
the bolt. Immediately after die bolt is locked 


rigidly behind the chambered cartridge, the pin 
is free to go forward and is driven into the 
primer discharging the weapon. 

When the bullet has passed the gas port in the 
barrel, a part of the powder gases is bled into the 
gas cylinder and forces the actuating piston to 
the rear. The cam surface cut in its upper por¬ 
tion engages the lug in the fermature nut the 
rotation of which unlocks the holt. The firing 
pin then turns on its axis and is withdrawn, 
coming to rest with its lug in the transverse cut 
in the bolt, thus holding it retracted. 

Engaging the rim of the empty case, the claw 
of the extractor draws it from the chamber and 
holds it during recoil until the ejector strikes 
die cartridge base and knoc ks it out the ejection 
slot on the left side of the receiver. When the gas 
piston has recoiled over half-way, the cam sur¬ 
face cut on its right side fits into the upper lug 
of the feed piece causing the latter to rotate from 
right to left on its axis. 
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Components oi the Eenet-Merci4 Model 1909. 


The feed arm engages the lug in the central 
opening of the feed strip, indexing the next 
round for loading into the (hamher. l ull recoil 
stroke is accomplished when the driving spring 
is completely compressed and the operating 
parts then start counter recoil movement. The 
cycle of operation is repealed as long as the trig¬ 
ger is held back. 

The Benet-Mcrcic remained our standard au¬ 
tomatic machine gun until 1017. It saw limited 
service at the landings at Vera Cruz in 1913 and 
fell into general disrepute during the border 
trouble in 1916 with the Mexican bandit, Pancho 
Villa. The Benet-Mcrcic failed to operate during 
Villa’s night raid on Columbus. New Mexico. 


The alibi given by the machine gun squads was 
that the weapons could not be operated alter 
dark because of their intricate system of loading. 
Newspapers throughout the United States had 
a field dav with this statement and wrote many 
sarcastic stories, calling the Benct-Mercie the 
Army’s famous “daylight gun and suggested 
that the rules of warfare be rewritten so that no 
lighting take plate except in daylight in order 
that our machine guns could participate. 

Discontent in the press with our inadequate 
equipment was further increased when a short 
time later efficient American-made Colt guns 
(model '95) chambered for our caliber .30/06 
ammunition, as well as medium and heavy 
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Hotchkiss *97 machine "tins, were captured from 
the Mexican guerrillas by our troops. The Amer¬ 
ican Army’s commander, Gen. John J. Pershing, 
sent them to the West Point Museum. 

The United States, like all other countries, 
soon realized that no type of machine rifle could 
supplant the machine gun. While the Renet- 
Mercie was quite popular with the troops in 
peacetime because of its light weight, it could in 
no way meet the demands of warfare which re¬ 
quited the heavier belt-fed weapons. 

Hotchkiss Machine Gun Model 1914 

The summer of 1914 found France at a serious 
disadvantage because of its small stock of auto¬ 
matic arms. Army leaders, however, did I eel that 
they were very fortunate to have available a 
thoroughly tested weapon simple to construct 
and reliable enough to give a good account of 
itself under any condition. In preparation for 
the coming war, the Hotchkiss machine gun was 
given a final bit of refinement and went into pro¬ 
duction as the Model 1914. 

It soon became evident that machine guns 
would be required in unthought of quantities. 
The government factories at St. Etienne and 
Chatelleruult lacked the manufacturing capac¬ 
ity for the numbers required, and the French 
War Department called upon the Hotchkiss Co. 
to prepare for quantity fabrication of the Model 
1914. 

Most of the first guns so produced were issued 
to territorial regiments of the line, then held in 



Function Firing the Hotchkiss Model 1914 in France. 


reserve, so there was little opportunity to judge 
their merits in actual fighting during the op¬ 
erations of 1915. 

In the following year when mass production 
had l*een realized, the Hotchkiss machine gun 
was issued as first-line equipment, a large number 
of brigade companies having been formed and 
armed with this weapon. The reliable qualities 
of the Hotc hkiss gun were then promptly recog¬ 
nized by the entire army. 

The best instance, among many, demonstrat¬ 
ing the efficienc y of the weapon was in the spring 
of 1916, during the heroic defense of Verdun, 
when a section armed with two Hotchkiss ma¬ 
chine guns held its position near Hill 304 for 10 
consecutive clays and nights. Entrenched 150 
yards behind the crest which the Germans were 
endeavoring to seize, this unit repulsed unaided 
all assaults, mowing down the succeeding waves 
of attack as they reached the summit. During 
these 10 days, the section, cut of! from all sup¬ 
plies and communication expended over 150.- 
000 rounds of ammunition. The original and 
normal supply of a section was 5,000 rounds. 
Fortunately, a dump of infantry cartridges was 
near at hand and, such was the enthusiasm 
aroused by the fire of the machine guns that all 
hands, including the officers, set about reloading 
the feed strips, thus enabling the sec tion to cany 
on to the end. When it is realized that each gun 
fired upwards of 75.000 rounds and still was 
serviceable, one must have admiration for weap¬ 
ons that proved so reliable under such condi¬ 
tions. 

The winter of 1916-17 confirmed the favor¬ 
able opinion of the French Army for the Hotch¬ 
kiss gun, as it could always Ik* relied upon in 
spite of snow. mud. or the bad condition of the 
ammunition available. In March 1917, the 
French contingent operating in Belgium had to 
have its Sr. Etienne weapons, model 1917, re¬ 
placed with Hotchkiss guns, because this gun is 
the only one which works in spite of the sand, 
which on the Nieuport dunes constantly blows 
into the mechanism.” By this time there arose 

w 

a spontaneous demand from all French armies 
for the Hotchkiss. 

On 15 July 1918 the weapon reached the ze¬ 
nith of its achievements. Military authorities 
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Hotchkiss Machine Gun. Model ISM 8 min. 


agree that the heroic defense made that day l>y 
the Fourth (Gouruud's) Army against the last 
desperate German drive, marked the end ol the 
offensive power of the enemy, and permitted 
Foe h. ‘1 days later, to launch the general offen¬ 
sive that continued without respite for nearly 
1 months and only ended with final victory for 
the Allies. 

The brilliant tac tical use of artillery and ma- 
chine guns by General Gouraud resulted for the 
first time since the beginning of the war in stop¬ 
ping short a powerful general attack at the exact 
point of prepared defense. So completely was the 
attack shattered by the devastating machine-gun 
fire that the enemy withdrew in disorder, leaving 
more than half of his force as casualties on the 
field, and so broken and demoralized that no fur¬ 
ther attack was ever attempted. 

On IS July 1918 the Allied offensive began by 
the attack of the Franco American Army under 
Mangin from Chateau-'Thierry toward Fcrc-cn- 
Tardenois. Midway between these positions the 
advance of the French division was stopped by 
extremely violent fire from a large number of 
machine guns. The situation was critical, for 
these machine guns, concealed and scattered in 
fields of wheat, escaped the effects of artillery 
and an exposed clearing 1.500 yards in depth fare- 


vented an advance within range of direct fire. All 
the machine guns of tlie entire French division 
were promptly united into a single battery and 
proceeded methodically to sweep the area occu¬ 
pied by the Germans. The effect was immediate 
and complete, and the enemy abandoned its ]x>si- 
tions with considerable loss. 

It was with the S mm 1914 model that Ameri¬ 
can soldiers were originally armed when our 
entry into World I found us practically without 
machine guns of our own. Twelve American di¬ 
visions were equipped with this weapon. 

The Army, in order to solve the logistics in¬ 
volved in e arn ing two kinds of ammunition, one 
for riflemen and another for machine gunners, 
had rapidly replaced the original 8-mm Hotch¬ 
kiss machine guns with ones chambered for our 
.30/00 service rifle cartridge. After a brief period 
of battle use. there arose a pressing need for 
extra barrels. This shortage became very critical 
and it was with the greatest difficulty that the 
supply organization found the 20.000 spare bar¬ 
rels required. Manufacturing plants in America 
had not been tooled tip long enough to meet the 
demand for the vast amount of extra barrels 
chambered for American ammunition. "Flic ur¬ 
gency of the situation greatly alarmed the com¬ 
manding officers of the sectors held hv our troops. 
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Hotchkiss Balloon Gun, Cal. .'172. 


Hotchkiss 12-mm Machine Gun 

The French Army is noted lor the work of its 
artillery men in producing some of the world’s 
most outstanding heavy ordnance. Needless to 
say. their influence in military planning has been 
great and when the machine gun became such a 
lethal reality, they asked for the development of 
a long-range machine gun capable of inflicting 
heavy damage on observation balloons and on 
mobile artillery gun crews attempting to bring 
their pieces into action. 

This demand resulted in much experimental 
work on such a weapon. Although research had 
been undertaken from time to time beginning 

with the turn of the century, it was late in the 

* 


war before the Hotchkiss company really ap¬ 
proached perfection along this line with the in¬ 
troduction of the 12-mm machine gun. To dis¬ 
tinguish it from the rifle-caliber weapon, it was 
referred to as the “balloon gun,” since its em¬ 
ployment on observation balloons at great range 
was most effective. The large caliber bullet con¬ 
tained an adequate charge of incendiary com¬ 
pound that ignited the hydrogen-filled bags upon 
contact. 

The mechanism of the gun consisted of onlv 
IS parts and was very similar in design to that of 
the riHe-calibcr gun. The initial velocity, how¬ 
ever. was 2.020 feet per second with a mean maxi¬ 
mum pressure of 87.000 pounds per square inch 
at the breech. The range of the gun was 8.000 
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yards; the armor-picrcing bullet at its extreme 
range had a velocity of 500 feet per second. French 
officers felt that this weapon would be able to 
put any mobile artillery gun crew out of action 
at a range which would be impossible with the 
rifle-caliber gun. The importance of this addi¬ 
tional reach c ould hardly be overestimated in en- 

4 

gagements in which the opposing forces of both 
armies were armed with machine guns. 

The maximum rare of fire of the Hotchkiss 
balloon gun is 100 to 500 rounds. At a hundred 
yards the armor piercing bullet would perforate 
one inch of homogeneous steel plate. The 
weapon can he fed by the conventional metal 

trav that holds 20 rounds of ammunition or bv 

# / 

a long belt consisting of a scries of cartridge hold¬ 
ers on a flexible metal strip, which are hinged 
together to make possible a continuous feed. 

Kadi holder lias four clips which embrace the 
cartridge at the neck and near the base. To the 
first cartridge holder is hinged a thin steel tongue 
bv means of which the belt is started into the 

4 

Iced. The cartridges are packed in a continuous 
belt of 250 rounds, having a length of 20 feet. 
Being wholly metallic, the belt is not affected by 
oil, water or temperature, and may be used re¬ 
peatedly without deforming. The loaded belts 


are carried already folded in light wooden chests 
from which they can be led directly to the gun. 

It was this weapon that Col. [ohn Henry 
Parker heard about when it was in its prototype 
stage and. knowing that the United Slates was 
at the time trying to raise the caliber of its ma¬ 
chine gun, he made arrangements with the 
French Government to borrow one of the two 
weapons under test and send it to this country. 

After a thorough study was made of its ballistic 
features, it was decided not to adopt the weapon 
as it did not meet the minimum specifications in 
regard to bullet weight and muzzle velocity laid 
down by General Pershing in a cablegram to the 
Army’s Chief of Ordnance. While the gun was 
undoubtedly superior to the rifle-calibcr-typc gun 
lor certain tactical uses, it was dropped as far as 
the United States was concerned. Time has 
proved the wisdom of Pershing’s decision not to 
consider any large-caliber machine gun that did 
not have a muzzle velocity of at least 2.750 feet 
per second. 

The military authorities of all countries had 
great respect for this model and it was adopted 
by many governments. When the velocity was 
later increased, it was considered ail ideal weapon 
for special objectives. 



Chapter 5 

NORDENFELT AUTOMATIC MACHINE GUN 


A weapon that made its appearance on the 
continent in prototype .stage only was known as 
the Xordenlclt Model 1897. It was actually the 
invention ol ('.apt. \V. Bergman ol the Swedish 
Army, who sold his patent outright to the Nor- 
dcnleli Co., then located in Paris. France. 

This company, like all other arms manufactur¬ 
ing plants that were selling manually operated 
weapons, suddenly lound its products made obso¬ 
lete by the success of automatic machine guns. 

A booklet was published by this linn in older 
to arouse the interest of military authorities in 
the Nordenfclt Model 1897. It described the 
basic operating principles and went into great 
detail about the advantages to be found exclu¬ 
sively in this model. 

The outstanding feature of the gun was that 
it was designed lor both automatic and manual 
operation. Its rate of fire was fiOO rounds per 
minute when fired lull automatic. ()n conversion 


to manual operation, it had a rate ol lire of 130 
shots per minute. 

The operating mechanism is completely con¬ 
tained in a receiver, with hearings that support 
the barrel fore and aft. The gun is water cooled, 
having a jacket with valves to vent off steam. 
The rear ol the receiver has two quick openings 
that permit the operator to get at the mechanism 
lor purposes of inspection or clearing a mal¬ 
function. 

A barrel extension is attached to the barrel and 
recoils with the latter between the parallel inner 
walls of the receiver. The bolt is thrown rear 
ward at high speed by an accelerator. The barrel, 
extension and all operating components move 
longitudinally and are locked together for only 
a fraction of an inch, making this one of the 
shortest recoil actions known. 

To load the piece for automatic fire, the op 
eiatoi places the first cartridge in the belt under 
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the star wheel in the feed. After placing the lire 
regulator oil Safe, the handle is pulled smart!) to 
the rear lour times and released. The compressed 
driving spring, in returning the mechanism to 
battery the required number ol times, performs 
the cycle of feeding first b) taking the cartridge 
out ol the link in the feed belt and then by 
chambering it. 

The piece is fired by a triggei located at the 
upper forward part ol the pistol-type handle. 
W hile the powder charge is building up its peak 
pressure, the bolt is securely locked to the bar¬ 
rel and barrel extension and recoil begins. In less 
than an inch ol rearward travel, the accelerator 
lexer starts to pivot about the pin. 

This rotation moves the roller in the accelera¬ 
tor cam groove of the locking angle and starts 
the arc del ator cam turning icai waul. The* roller, 
which is attached to the bolt and rides in the 
accelerator cam groove, whips the bolt bac k at 
high speed, driving this part during recoil at a 
ratio ol lour to one. 

In order to relieve the shock on the’ mechanism 
and pi event nipt me of cartridge eases, the 
weajK)ii is so designed that not until well after 


the chamber pressure has passed its peak does the 
breech loc k begin to open. Then the recoil 
movement is utilized to loosen gradually the 
empty cartridge ease in the c handier lie-lore sud¬ 
den extrac lion takes place. The case is ejected in 
the most peculiar fashion ever used by a machine- 
gun. It is wiped from the lace of the holt and 
pushed through an opening on the upper right 
side of the receiver and oil the same side Irom 
which it is fed. 

Altei unlocking, the boh assembly, consisting 
of the bolt, striker, striker spring, extractor, and 
two scars, recoils as a unit, and during this move¬ 
ment the strikei is compressed against its spring 
and the* weapon cocked. This is brought about 
as the accelerator cam engages the rear of the 
striker. When fully retracted, the sears drop into 
their notches. 

The gun is front scared and the* accelerator 
lever times the lelease point for the* striker dur¬ 
ing lull automatic lire. It will continue to op¬ 
erate as long as the trigger mechanism is actu¬ 
ated. 

To convert the- weapon for operation by hand, 
the selector on top ol the cover is moved from 



Corr.ponents ol the Nordenfelt Machine Gun. 
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Ncrdenlelt Machine Gun, Model 1097, with Mount Folded for Carrying. 


Automatic to Manual and the large c rank on the 
right side is rotated in a counterclockwise direc¬ 
tion. An eccentric on the crank cycles the barrel 
and barrel extension which in turn throws the 
holt rearward. 

I»y continued rotation the lugs on the operat¬ 
ing crank shove the- boh into battery and cham¬ 
ber the incoming round at the same time. The 
lug then comes into position behind the bolt. 
Ihis securely locks the mechanism so that the 
whole assembly will not recoil as in automatic 
fire. When this position is reached, the handle 
cams in the manual sear that protrudes through 
the right rear side of the receiver and the car- 
tridge is fired. The operation will be repeated 
as long as the < rank is rotated. 

The ammunition is loaded 200 rounds to a 
belt and is fed from right to left. The feed 
mechanism consists ol a star wheel with six di¬ 
visions or spates. When feeding during auto¬ 
matic fire, the recoil of the barrel extension actu¬ 
ates a projection on the feeder to the rear. This 
piece is engaged in a helical cam and the move¬ 
ment of the lug causes the cam to rotate one- 
sixth space counterclockwise, and winds a torque 
spring fastened to the star wheel shaft. 

When the lug has made full movement, an es¬ 
capement allows the stored energy in the spring 
to index the feeder. A ratchet arrangement then 
releases the barrel extension and permits the as¬ 
sembly to return to battery. 

The belt enters the right side near the top of 


the receiver. II the weapon is to be fired manu¬ 
ally and the force of the barrel return spring 
is not utilized to help load the weapon, as is 
done when it is set for automatic fire, the crank 
handle must he rotated four complete revolu¬ 
tions to index the belt over the feeder and put 
the first round in the chamber. 

One of the many peculiarities of the weapon 
is that if set on automatic lire and the trigger 
is actuated before the c rank handle has been se¬ 
cured in its rest position, the latter will on the 
first shot rotate to its proper place and remain 
motionless throughout the remainder of the 
hurst. 

A barrel-return spring of the Maxim type, 
located underneath the front part of the receiver, 
tan he adjusted to give any desired pressure by 
i he adjustment of a winged nut. 

The most notable feature of the feed system 
is that in 1897 the gun employed a push-out type 
of metallic link that is practically identical with 

ones used today. 

• 

Thorsten Xordcnfclt was of the school that 
did not believe the automatic weapon was here 
to stay. Having long built and promoted the 
sale of manually operated multi barreled guns 
that enjoyed a fair amount of popularity 
throughout the world, lie had little confidence in 
self-loading weapons. This was his first and last 
attempt to enter a field strange to him and to¬ 
wards which he was bitter and hostile. 



Chapter 6 

DE KNIGHT WATER-COOLED MACHINE GUN 


On 20 July 1898 Victor P. De Knight, ;i resi¬ 
dent of Washington, 1). C., applied lor a patent 
on a gas-operated water-cooled automatic ma¬ 
chine gun. Originally chambered for the caliber 
.30 Krag United States infantry rifle cartridge, ii 
had a rate ol lire ol 000 rounds a minute. While 
it represented one of the lew water-cooled gas- 
operated guns ever to get beyond the design 
stage, il still was unsuccessful and is described 
here only to show the great lengths an inventor 
will go to in order to avoid infringement of any¬ 
one clsc’s patents. 

De Knight interested the Pratt K Whitney Co. 
in producing a prototype, which was given the 


designation. Model 1902. At the time this com¬ 
pany was seeking a mechanism to market in place 
ol its hand-operated Gardner, then being out¬ 
moded by the appearance of self-loading rapid- 
firing guns. 

I lie weapon, although very clumsy in many 
respects, did have a few advanced features. I he 
hinged top of the receiver not only made all 
working parts readily accessible but also housed 
the driving spring. Inertia firing, a pivoting bolt 
that was securely locked by the advance of the 
gas piston, and a simple screw in the side of the 
receiver that served as an ejector were also in¬ 
novations. But the complicated gas system cov- 



Ce Knight Automatic Machine Gun, Gi<l. .30, Manufactured by Pratt and Whitney 
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crcd by a water jacket with a regulating device 
that .supposedly could be adjusted from the out¬ 
side doomed the weapon from the start. 

Feeding was accomplished by a lug on the gas 
piston which cammed the feed slide over one 
space on the recoil stroke. With the return of 
the piston a heavy spring pulled the Iced pawl 
over behind the next round. The cartridge rim 
was engaged by a spring-loaded hook device that, 
when pulled a sufficient distance to the rear, re¬ 
moved the round from the belt and pivoted, forc¬ 
ing the bullet end down in alinctncnt with the 
bore. 

To fire the De Knight, the tab on a belt of 
ammunition is slipped through the left side of 
the feedway and the bolt-handled charger is 
pulled until the first cartridge is seated behind 
the stops and the next round in front of the 
bolding pawl. When the holt is pulled all the 
way to the rear, the operating mechanism is held 
by a sear located at the top of the pistol grip. 
The cartridge has been removed from the belt 
and tilted for chambering. Actuation of the trig¬ 
ger releases the holt and gas piston to be pulled 
forward by the spring in the top of the receiver. 
The bolt face hits the bottom rim of the car¬ 
tridge and drives it ahead into the breech end 
of the barrel. 

As the bolt reaches battery, ihe extractor snaps 
over the cartridge rim and a lug on the gas pis¬ 
ton in completing counter-recoil movement cams 
down the forward part of the pivoting breech 
lock. The rear end is thrust up into its locking 
recess in the receiver. The front part of the lug 
exposes the firing pin, which is struck by a por¬ 
tion of the gas piston to discharge the chambered 
cartridge. 

When the bullet clears a gas port located 
nearly three-fourths of the way up the barrel, 
gas is let through the orifice and. after being 
vented through a long tubular affair, is finally 
released in a large cylinder and brought to bear 
on the piston. By this time the bullet has cleared 
the bore. As the piston is shoved back, the lug 


strikes the rear of the pivoting piece unlocking 
the action. The gas piston and bolt start recoil 
movement with the extractor claw holding the 
rim of the cartridge until it collides with the 
ejector screw, kicking it out the right side of 
the receiver. Meanwhile, the incoming round lias 
been removed from the belt and pivoted dewn. 
The recoil movement is stopped by driving 
spring tension and, if the trigger remains de¬ 
pressed. automatic fire will result. 

Outside of a few unofficial demonstrations 
nothing was done in the way of development 
since the De Knight first appeared in 1002. Even 
in the few trials it did have, it could by no means 
be classified as reliable, having at all times an 
abnormal number of stoppages. In 1010, with 
the United States at the point of war, interest 
in the weapon was revived and a thorough test 
was ordered by the Army on 31 May 1917. The 
only change from the earlier model was the use 
of a spring-loaded firing pin in place of inertia 
firing. That this was a mistake is evident by the 
results of the trial. 

Part of the lest report is given in order that 
the reader may judge for himself the reliability 
of the Dc Knight water-cooled machine gun. 

"During the first 1,150 shots, three breech¬ 
blocks broke and there were also many misfires 
and other malfunctions. 

"The gun was then temporarily withdrawn 
by the representatives of the company in order 
to procure new parts. 

"Upon resuming the test there were many mal¬ 
functions during the first 6.000 shots, and the 
representatives again desired to withdraw it for 
alterations and repairs. This the board did not 
allow on account of the short time remaining at 
its disposal and the gun then was permanently 
withdrawn. 

"Total number of malfunctions: Misfires—113; 
Jams—5; Broken parts—7; Ruptured cases—1; 
Failure to eject—1; Failure to extract—0; Failure 
to feed—16: Other malfunctions—9. Total—182. 
Total number of rounds fired 7.150." 



Chapter 7 

MADSEN AUTOMATIC MACHINE GUNS 


There* («nnc into existence in 1902 an auto¬ 
matic machine gun the parentage ot which has 
been one ol the most controversial subjects in 
the history ol such weapons, li has been officially 
known under the names. Madsen, Rexer. I). R. 
R. S.. and Schouboe, and was originally maim- 
Cari ii red by the Dansk Rekylriffel Syndikat ol 
Copenhagen, Denmark. 

It derived the title by which it is best known, 


Madsen, from the name ol the Danish Minister 
of War ol that period, as a tribute to his enthu¬ 
siasm for the weapon at the time of its adoption 
by the country's armed services. The use of the 
name. Rexer, is due to a long-standing policy of 
the British Fail pi re in not considering for adop¬ 
tion any small arm that was not fabricated on 
English soil. Thus, in order to interest the au¬ 
thorities, many of these guns were made at a 



Madsen Machine Gun, Model 1903, Being Demonstrated by Lt. Schouboe. 
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British arms factory known as Rcxer. The D. R. 
R. S. title uses the initials of tlie Danish firm. 
The designation of Schouboe comes from the 
widespread belief that Theodor Schouboe, the 
director and engineer of the rifle company, was 
the actual inventor of the weapon. 

Research on this bewildering topic: adds even 
more complications. While it is li ne that Schou¬ 
boe on M February 1902 did patent the basic 
operating principles of the mechanism, it is also 
a tact that on 15 June 1899 Julius Alexander 
Rasmussen, the director of the Royal Military 
Arms factory, in Copenhagen, applied for and 
was subsequently issued a patent on the identical 
features claimed by Schouboe three years later. 
To confuse the issue further, Rasmussen as¬ 
signed his patent rights to the Dansk Rekylriffel 
Syndikat, the first to produce the weapon. 

The original patent grant to Rasmussen covers 
fully all principles involved in utilizing an auto¬ 
matic rifle in which the energy of its recoil forces 
makes the arm automatically feed, fire, extract, 
and eject. It employs the basic system, first manu¬ 
ally used in the lever-operated Peabody and Mar¬ 
tini rifles, whereby a pinned breechblock rises 
during the forward lever stroke to uncover the 
base of t he fired cartridge case, thus allowing its 
extraction and ejection. Then by its first rear¬ 
ward action, the bolt or breechblock falls below 
the barrel opening to permit chambering of the 
incoming round. The final movement forces the 
bolt to rise again to give support behind the 
loaded cartridge. 

These actions, on the automatic weapons, are 
governed by a circular stud on the recoiling bar¬ 
rel extension working in grooves on a switch 
plate fastened to the receiver. The bolt is locked 
in the up position for the first half inch of re¬ 
coil and so held until the bullet has traveled 
through the bore and the powder pressure has 
dropped to a point where it is considered safe 
to start the cycle of operation. 

While this unique system has worked with 
great reliability, many still insist that the action 
is unsound in an automatic weapon, for the rea¬ 
son that each round, upon being rapidly loaded, 
is slightly distorted into an arc while being 
chambered. This view is supported by the fact 
that a very high percentage of stoppages results 
from stuck cases, especially when rimmed am¬ 


munition is used. This is thought to be caused 
bv a deformation of the round in the act of load¬ 
ing. 

The pilot model was chambered lor the 8-imn 
Danish Krag-Jorgensen round with a muzzle 
velocity of 2.228 feet per second. This was 
nearly identical with the service rifle cartridge 
employed by the United States Army just after 
the Spanish-Amcriean War. Practically all mod¬ 
els that followed were designed for rimless am¬ 
munition, which was always considered more 
reliable, since a more tolerant head space can be 
allowed. 

The first-mentioned use of the Madsen in war¬ 
fare was by Russian forces in the Manchurian 
war of 1904-05. Some of their cavalry units were 
armed with it, but the foreign observers barely 
made note of the fact beyond a statement that a 
few had been seen. 

Officials tests were begun by the United States 
Army on the machine rifle version on 9 Septem¬ 
ber 1903, at Springfield Armory, Springfield, 
Mass., and later concluded at Fort Riley, Kans. 
The firing was done by I.t. Theodor Schouboe. 
of the Danish Army, who personally represented 
the Dansk Rekylriffel Syndikat. In this test the 
feed was considered unsatisfactory and, when 
the ammunition was not lubricated, a ruptured 
cartridge case generally resulted. 

A total of 7,163 rounds were fired, during 
which enough malfunctions occurred to justify 
the official conclusion that the Madsen weapon 
had not reached a stage of reliability to warrant 
adoption. The most objectionable feature oc¬ 
curred when the driving spring repeatedly failed 
to propel the mechanism home and Lieutenant 
Schouboe then had to rise to a kneeling position 
in order to exert enough force on the charging 
handle to shove the action full into battery. In 
combat such a movement would make the opera¬ 
tor an outstanding target. I lie weapon’s accuracy 
was considered satisfactory and complimentary 
reference was made to its unusually light weight. 

An air-cooled, belt-fed heavy Madsen machine 
gun, designed for calibers from 6.5 mm to 11.35 
mm. made its appearance shortly after this. Many 
of the earlier malfunctions were corrected, so 
that it was considered reliable for special objec¬ 
tives. If certain peculiarities are overlooked, the 




Madsen Machine Gun, Model 1903. Photographed During United Strifes Trials 


Madsen can Ik* classed as one of the few auto- 
malic weapons that have successfully stood the 
test of time. 

When the holt-fed automatir machine »un ver¬ 
sion is prepared for firing, the ammunition belt 
is started into the left side. The disintegrating 
links used in the feed belt are of peculiar design. 
The from of the link fits over the shoulder of 
die round which has to be pulled thioiigh it by 
tlie feeding ac tion. The tear portion of the* link 
is of the type known as die 'push-out'' or ’half¬ 
link.’' in that it does not go all the wav around 
the base of tlie cartridge. A sharp daw of spring 
steel holds the case firml\ until it is finallv with¬ 
drawn. 

Once the weapon is cocked and the first car¬ 
tridge is placed under the belt-holding pawl, the 
large « barging handle on the right side is pulled 
hack. This ac tion moves the barrel extension a 
considerable distance to the rear after the bolt 
rises. The pawl holding the cartridge in posi¬ 
tion is carried to the tight by t he camming 


action which takes place between the barrel ex¬ 
tension and the piece supporting the* incoming 
round until die cartridge is forced through die 
feed slot in the receiver. 

At this tittle a spring-loaded claw cams itself 
over the rim ol the cartridge. The pivoting of 
the feed arm actuates the claw rearward and 
withdraws the cartridge from the bell, position¬ 
ing it in the feed trough in the top of the holt. 
The pivoting lever has by now taken its place 
behind the round. I’pon release of the corking 
handle the energv of the compressed driving 
spring sends the lever forward. The front end 
of the bolt is pivoted down below die boie in the 
barrel. Further movement forward of this lever 
causes it to strike the base of the cartridge, ram¬ 
ming it into the chamber. The final pivot move¬ 
ment raises the breech block full behind the 
bolt and the weapon is reade to fire. 

The* rearwaid pull of a trigger releases the 
large striker which flies upwards in an arc 
against a firing pin. detonating the primer. Dur- 
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Action of tho Mndwn. (1} Luj ieJ, Locked, and Ready to Fire. (2) Aiter Firing. Bolt Pivots Up to Eject Cartridge. (3) Boh Pivots 
Down tor Loading. (4) Loaded, Locked, and Ready to Fire. (5) and f6) The Action cf tho Loading Arm. (7) Magazine Cut off Device. 


mg recoil, the barrel, barrel extension, and bolt 
are securely locked for one-hall inch, until the 
trigger bar is struck by the rear of the recoiling 
bolt mechanism. This frees it, allowing the 
striker to be forced back to the cocked position 
and the spring-loaded firing pin is withdrawn 
into the boh body. The guide stud then passes 
out of the horizontal groove and travels up the 
top cam of the switch plate to pivot the boll 
face upwards. The base of the empty cartridge 
case is thus uncovered, permitting the recoiling 
extractor to apply a sudden mechanical advantage 
as it strikes the lug in the bottom of the receiver. 
The extractor claw, in one rolling motion, not 
only withdraws but ejects the empty case from 
the chamber. The case is guided out of the re¬ 
ceiver by the curved contour of the bolt until it 
falls clear to the ground. 

During the last of the recoil movement the bar¬ 
rel extension has cammed another round into 
the receiver feed slot, and the pivoting feed and 
operating arm positions it in the trough formed 
by the machined recess in the top of the bolt. 


Counterrecoil, originating in the stored energy 
of the driving spring, when it starts the entire 
operating assembly back to battery, first de¬ 
presses the bolt and then drives the cartridge into 
the chamber. 

The bolt and barrel extension are then ac¬ 
celerated forward bv this spring acting through 
the medium of the cammed pivoting of the 
radial operating arm. When the counierrccoil 
movement is almost completed and the base of 
the cartridge is fully covered by the rising of the 
pivoting bolt, a cam on the arm automatically 
releases a sear if the trigger is still held rearward. 
The striker again flies up to continue the cycle. 

This was the most unusual employment of the 
short-recoil principle known to date. Although 
the bolt unlocked in scarcely a half-inch rear 
travel, the barrel extension continued to recoil 
to a point slightly exceeding the combined over 
all length of the cartridge case and projectile. 

On some models a device was fastened to the 
barrel jacket at the muzzle end to trap the blast 
after the bullet cleared the bore. This was done 
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Madsen Machine Cun, Model 1914, 8 mm. 


by a controlled orifice that permitted the bullet 
to clear along with some of the still expanding 
gases. The remainder acted on the face of the 
barrel somewhat on the order of a piston, ac¬ 
celerating the recoil forces and resulting in an 
increased rate ol fire plus an added amount of 
hell pull. 

The Madsen was greatly respected !>y Ktiro- 
pea n governments and met in open com pet it ion 
all the machine guns that were commonly known 
at ihe time. Although it was more reliable than 
spectacular and had a notoriously slow rate of 
fire when the muzzle booster was not used, it 
nearly always managed to pass successfully the 
various trials. An experimental Madsen gun with 
a mu//le booster, fast return spring and very 
light working parts was once found capable of 
reaching a very high speed but had frequent 
stoppages due to ruptured cartridge cases. How¬ 
ever. this was eventually overcome hv lnbrira- 
tion of the ammunition. 

Many consider the Madsen the first truly light 
machine gun to make its appearance in the auto¬ 
mat ie field. It was accurate, reliable with good 
ammunition, and had little recoil to disturb the 


gunner's aitn. It was however prone to serious 
stoppages that were exceedingly hard to clear 
unless .gnnmnition was used that .was above the 
average issued for service use. And while it was 
fairly simple and very robust in design, it was 
found to he unusually expensive to manufacture 
due to certain features that required extensive 
machining. 

While the Madsen was standard equipment 
of the Danish and Norwegian Armies and was 
used by some small Mates on the Continent, if 
was not looked upon favorably by t he larger pow¬ 
ers. both England and Germanv tested the 
weapon experimentally during World War I. 
England used a few to a verv limited degree 
while Germany rejected it outright. 

The action on this mac hine gun has been ex¬ 
ploited perhaps as much as any other system in 
existenc e. This has resulted in over a hundred 
different models that were used by most of the 
military forces of the smaller nations, with the 
Balkan and South American countries buying 
the hulk of these weapons. It has been cham¬ 
bered at one time or another for just about every 
size rifle cartridge that has ever been developed. 



Chapter 8 

BERGMANN AND DREYSE MACHINE GUNS 


Bergmann Machine Gun 

Perhaps there has been more confusion sur¬ 
rounding Bergmann and Drey sc machine guns 
than for any other automatic weapons on record. 
Although these two arc separate and distinct 
mechanisms, they arc here presented in the same 
chapter in an attempt to show clearly the differ¬ 
ences between them. 

The original gnu was designed by Theodor 
Bergmann of Gaggenau, Germany, and patented 
by him in 1000. The weapon was known as 
Model 1002 and was manuiacturcd by Bergmann 
Industrie Werkc Abt. VVattenbau of Suhl. It 
was followed shortly by Model 190S, w hich di(- 
fered Irom the first gun only in mounting and 
positioning of the feed box. 

The Bergmann is operated on the principle 
of short recoil, whereby all recoiling parts are 
securely locked until ihe bullet has cleared the 
bore. At the instant of unlocking the bolt is free 
to move to the rear, with all components work¬ 
ing in a straight-line movement. Its simple con¬ 
struction makes it possible for the soldier in the 
field to disassemble and put the mechanism to¬ 
gether again without the aid of tools. A vertical 
rising type lock is employed. 


There are three principal parts to the gun: 
The receiver, which houses the barrel, barrel ex¬ 
tension. and water jacket; the back plate, which 
contains the trigger mechanism and has fastened 
to it the spade grips: and the cover group, 
which encases the feed svstem and serves to lock 


the receiver to the cover. 

To fire the weapon, the gunner places the 
first round in the cartridge belt under the belt- 
holding pawl until the round comes to rest 
against the cartridge stop. The bolt is then 
manually pulled back by a coc king handle. When 
it starts rearward, the claw of the feed slide be¬ 
gins to extract the loaded cartridge from the feed 
belt. This rearward action also pushes the striker 
down until it engages the scar that holds it in a 
cocked position. By the time the bolt has reached 
its full stroke, the feeder arm pivots over and 
places another round in the belt in place of the 
one just removed. 

When the bolt is released, it is driven forward 
by the driving spring. In doing so. it picks up 
the cartridge held by the feed claw and c hambers 
it. At the same time the extractor lip is c ammed 
over the* rim ol the cartridge case. 

The weapon is now charged and ready to fire. 
The disc-shaped upper part of the trigger is 
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pressed forward after the safety catch has been 
disengaged to lorce back the trigger bar. This in 
turn pulls the sear away from the cocked ham¬ 
mer, which Hies up detonating the primer in 
the cartridge. I pon discharge ol the cartridge, 
all recoiling parts move togelhct securely locked 
for one-hall inch. At this point the bolt is un¬ 
locked. The breech lock is cammed down out of 
its locking recess and allows the bolt to recoil 
free of the heavier parts. The extractor with¬ 
draws the empty case and holds it in position 
lor the ejector, a curved spring-loaded arm fas¬ 
tened in the top ol the receiver. It strikes the 
empty case a blow on its base, knocking it 
through an opening in the left side at an angle 
of df> degrees downward. I’ll is cycle of operation 
is continued as long as the gunner depresses the 
trigger piece located between the spade grips. 

T he Bcrgmann mac hine gun was looked upon 


favorably by the (.erman Army because of its 
many refinements. It was compac t in form, built 
on small dimensions and protected from dust, 
mud, and moisture In its tight-fitting receiver. 

I lie so-called "straight-line ' action has always 
been regarded bv the (•ermans as the most 
durable and the one that would require ihe least 
servicing in the field. 

1 he barrel had a quick disconnect that could 
be changed in ‘JO seconds, being held securely 
to the receivei bv a bavonei lock that could be 

i 4 

disengaged merely by pressure on this part. The 
most notable feature about the gun was that this 
act coidd be accomplished witliou* losing the 
water out of the jac ket. 'This was done by tilling 
the barrel down at a 4.V angle. W hen the battel 
extension and barrel were pulled out from the 
rear, a leather stopper was placed in the front 
barrel bearing to prevent a leak. The insertion of 
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a fresh barrel simply knocked the plug out of 
the bearing as it was inserted in the proper posi¬ 
tion. 

The cover could be lifted to expose the brccch 
lock and recoiling parts. The operator thus had 
full view of all parts that might need mainte¬ 
nance. As the feeder was housed by the cover, 
any fault could be easily corrected without delay. 

A double safety arrangement gave absolute 
security against accidental discharge from any 
conceivable source. This was considered of great 
importance by the Germans as their maneuvers 
required machine gun units to drag loaded weap¬ 
ons through thick underbrush. 

The rate of fire was fairly low, with a maxi¬ 
mum of only 100 to 450 shots per minute. This 
feature was also felt to be adequate by the Ger¬ 
mans. as it was thought that with the Bcrgmann 
gun’s medium weight any higher cyclic rate 
would only increase dispersion. 

One of the best features was the withdrawing 
and positioning of ammunition from a belt by an 
extractor claw arranged on the feed slide. The 
part was so located that the claw would engage 
the rim of the incoming cartridge case even when 
haphazardly belted. This permitted reliable fir¬ 
ing of ammunition the linkage of which would 
prohibit use in other machine guns. The belt it¬ 
self was constructed of aluminum non-disinte¬ 
grating links. 

Such refinements show the meticulous skill of 
'Theodor bcrgmann. who not only designed this 
fine weapon but had numerous oilier patents on 
all types of automatic arms ranging from heavy 
machine guns to blow-back-opcratcd submachine 
guns and pistols. His products have always dem¬ 
onstrated the highest degree of skill in the art of 
gun creation. 

The weapon was again modified and issued as 
the Bcrgmann machine gun Model 1910. The 
changes in the basic mechanism were slight, the 
mount receiving the major alterations. 

Dreyse Machine Gun 

In 1912 a new water-cooled machine gun. cali¬ 
ber 7.9-mm. was introduced to the German serv¬ 
ice. The weapon was called the Dreyse. in honor 
of Johann Nikolaus von Dreyse. the inventor of 
the German needle gun and founder of the arms 


factory so named. This mechanism was patented, 
by Louis Sc hmeisscr of Erfurt. Germany, in 1907 
and all rights were assigned to Rheinische Mci- 
allwaren und Mascliinenfabrik A.G. of Dv r 
dorf. Although at first glance the gun appta: 
be but an improved Bergmann, basically it is 
different and there is no similarity in the mecha¬ 
nism. The main difference between the two is 
that the Bergmann lock rises vertically while the 
Schmeisscr (dr Dreyse) lock pivots. 

The principal features found in the gun were 
the mechanical accelerator and a three-daw ar¬ 
rangement on the mainspring housing that with¬ 
drew the cartridges from the feed bell. The claws 
were positioned in a manner that made it prac¬ 
tically impossible to have belted ammunition 
much out of alinemeni that one of the uri c 
would not pick it up and position it for chamber¬ 
ing 

The breech lock was known as the oscillating 
or pivoting type. It was pinned at the bottom of 
the barrel extension, swinging down for unlov ¬ 
ing as the rear portion rode up a ramp 
recoil stroke. The addition of the accel 
gave a rate of fire of GOO shots a minute. 

The weapon, when it made its first appearance, 
was looked upon as just another machine gun 
by German military leaders. Later the Dreyse, 
Models 1915 and 1918 were introduced as rj* 
possibilities of its design were better appreciate., ? 
The Model 1915 did not perform successfully., 
However the Model 1918 proved to be quite re¬ 
liable. 

The German Army, which had been com¬ 
mitted to the Maxim, found that this heavy 
weapon and its sled-shaped mount did not lend 

itself to clie mobility that had bv this time been 

/ / 

found vitally necessary. A lightweight machine 
gun was needed that could be carried by a single 
soldier and was capable of delivering sustained 
fire so that relatively few men so armed could 
hold a position until reinforcement by the 
heavier Maxims was possible. 

The Dreyse had been designed for just such a 
use. It could fire bursts of great duration since 
it was water cooled. It was the lightest gun of its 
type then known, weighing only 37 pounds with 
water jacket empty. The Germans had several 
light machine guns but the others were air cooled 
and the authorities thought much more highly 
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Dreyse Machine Gun, Model 1912 


I the efficiency of the water-cooled weapon, 
.tiic only a few pounds separated the two dif- 
Tent styles, they looked very favorably on the 
•xtrcmcly lightweight Dreyse. The large tripod 
mount originally designed for it was removed, 
and a bipod was substituted. This permitted the 
advancing infantryman to fire from the prone- 
position. It was thought that this weapon, so 
mounted, best fulfilled the high command’s con¬ 
ception of the primary function of all automatic 
weapons, namely, to deliver economically the 
greatest volume of fire jxnver without sacrifice of 
mobility and accuracy. 

Provision was made on the receiver for mount¬ 
ing a telescope sight: otherwise the conventional 
graduated iron sights that could he folded down 
when not in use were employed. The double 
safety arrangement was retained from the orig¬ 
inal design. There were only three main groups 
in its construction: The receiver, the back plate, 
and the cover. The receiver housed the barrel, 
barrel extension, operating parts, and water 
jacket: the back plate contained the buffer 


spring and nigger mechanism; while the cover 
held the feed slide and components. 

To unload the weapon, the belt-holding pawl 
was lifted, allowing the belt to be pulled back 
so that the feed pawl would not engage the last 
round. 1’hcn the chambered round was removed 
by pulling back all the way on the ten acting 
handle and then releasing it. 

To lire the Dreyse water-cooled machine gun. 
Model 1018. a loaded cartridge belt is placed in 
position and the tip is pulled to the left until 
the first round snaps behind the belt-holding 
pawl. The retracting handle is withdrawn all 
the way and released, only one pull being neces¬ 
sary to withdraw the cartridge from the belt and 
chamber it. The trigger is now pushed in to 
pivot the sear back, releasing the hammer which, 
upon flying up. strikes the firing pin and deto¬ 
nates the powder charge. After the barrel ex¬ 
tension. barrel, and bolt recoil a distance of less 
than a half inch, the breech lock is lifted at its 
rear end bv the cammed surface at tlie bottom of 
the receiver. This forces down the front part 
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Section Drawing o! Dreyse Machine Gun. 


located behind the bolt, allowing it to recoil free 
of t he heav ier parts. 

Actuated by the stud on the barrel extension, 
the accelerator then drives the bolt to the rear. 

I he hammer is caught by the bolt loc k and held 
to its rear position by the safety sear. The base 
of the cartridge strikes against the right guide 
which serves as the ejector and kicks the empty 
cartridge out the left side of the gun at a down¬ 


ward angle. The rear claws on the mainspring 
housing draw the new cartridge from the belt, 
and the housing, continuing to travel to the rear, 
catches the feed lever bv means of a stud. The 
longitudinal movement is thus translated into 

o 

transverse motion, ac tuating the feed slide over 
one space and positioning the incoming round. 

I lie belt holding pawl at the same time slips 
behind the next cartridge in the belt and holds it 
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for the next phase. The two remaining claws on 
the mainspring housing depress the withdrawn 
cartridge into the Icedway. The recoil stroke hav¬ 
ing reached an end, the stored energy in the 
driving spring then starts the firing mechanism 
forward. After chambering the round, the ac¬ 
celerator releases the barrel and extension from 
a retracted position to go into battery. This 
pivots the swinging lock, which is raised by the 
cam on the bottom of the receiver, and locks the 
barrel, barrel extension, and bolt together. 


The stud on the main spring housing carries 
the feed lever all the way iu to place the incom¬ 
ing round against a cartridge stop in position for 
the extractor claw to slip over the cannelure of 
the cartridge. A projection on the barrel exten¬ 
sion will trip the safety sear if the trigger is still 
depressed. And the last forward movement of 
the locked bolt and barrel releases the cocked 
hammer that drives the firing pin forward to 
discharge the next cartridge. 



Chapter 9 

PERINO MACHINE GUN 


Italian inventors, like those of every other 
nation in Europe, felt as a matter of national 
pride that their military forces should be armed 
with an automatic machine gun that was not 
only designed but fabricated in theit own coun¬ 
try. 

In 1901 Giuseppe Perino, officer in charge of 
the Italian artillery lac lory in Rome, designed a 
machine gun that must still be admired today 
for its many advanced features. 

The Italian Government, coming to the con¬ 
clusion that it had a superior arm, immediately 
placed it in confidential status. Only a few at a 
time were built and experimented with, until it 
was felt the weapon was improved enough to 
compete with well-known machine guns. 

In 1908 the government conducted a secret 
trial to compare tlie Perino with the Maxim. 
The test revealed that the Perino had a higher 
rate of fire than the latter, and that when water 
boiled in the jacket from prolonged bursts, the 
liquid could he changed during continued op 
eration in the Italian gun but not in the other. 

The mechanism was also found to be of sim¬ 
pler construction and was far easier to handle in 
the field, although it weighed 50 pounds without 
mount. 

The most objectionable feature noted by the 
examining hoard was the delay caused by the 
need for manual removal of empty cartridge 
cases from the strips before they could be re¬ 
loaded. This was an odd complaint since it was 
a by-product of one of the best and most unique 
methods of feeding to be found at this early 
date. 1 

Metal trays holding 25 rounds of (>.5-mm 
cartridges were fed into the gun from left to 
right. The ammunition box held five such trays 
or clips. 'Fhe weapon fed the trays one at a time 
from the bottom of the ammunition container. 
In this manner it was easy for the gunner’s as¬ 
sistant to keep the box full by laying loaded ones 


on top of the stack. It also allowed a sustained 
fire as long as the gun functioned. A loaded tray 
followed immediately behind the ejection of an 
expended one from the right side of the weapon 
with the empty brass reclipped in the tray. In 
this manner of feeding, no metal link or fabric 
belt was required and no case ejection chute 
was necessary, since the empty case was placed 
back in the nay after being extracted from the 
chamber. 

To fire the Perino, a clip or tray of ammuni¬ 
tion is inserted in the feed opening on the left 
side. This is done only when the bolt is in bat¬ 
tery. and secured by the pivot lock that is fas¬ 
tened to the barrel extension and engages the 
locking grooves on both top and bottom of the 
bolt. 

The charging handle is then pulled smartly 
to the rear. When it reaches its full rearward 
stroke, a sear engages the boll recess and holds 
it in the cocked-bolt position. This movement 
also indexes a round in position to be cham¬ 
bered. Upon pulling the trigger, the sear releases 
the bolt, which is then driven forward by the 
stored energy of the barrel-return spring. The 
bolt does not strip the round, as in most other 
machine guns of this type, but pushes it out of 
the clip into the chamber. It actually passes over 
the top of the clip where the cartridge was for¬ 
merly held. 

When the round is chambered, it is fired by 
inertia after the bolt is securely locked. After fir¬ 
ing. the barrel, barrel extension, and bolt are 
locked together until the barrel pressure has 
reached a safe operating limit. At this point the 
unlocking lug of the lock engages a ram in a 
fixed receiver and pivots the lock to free the bolt 
from the barrel. 

At the instant the holt is freed, the cocking 
device, consisting of a two-forked lever pinned to 
the barrel extension, strikes a fixed stop in the 
bottom of the receiver. Further recoil of the 
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Perinc Machine Gun, 6.5 raa 


I»arvd extension causes the cocking lever to ro¬ 
tate. The top end of the lever engages the holt, 
and its rotation first retracts the firing pin and 
then accelerates the holt to the rear. 

When this movement starts, a lever attached 
to the barrel extension engages a gear rack in 
the bottom ol the receiver. This is done to utilize 
all the energy of the extremely long recoil stroke, 
and to give positive liming between the bolt and 
barrel cycle. This linkage arrangement arts as an 
accelerator both for carrying the bolt to the 
buffer and for returning it to battery, with the 
bolt and barrel both in their most rearward posi¬ 
tion. The lever takes tlie place of a driving 
spring, f or as the barrel return spring forces the 


barrel back to battery, this linkage whips the 
bolt forward, insuring that it will overtake tlie 
barrel in time to go into battery together. It also 
positions the bolt so that the cam-operated lock 
can engage it. thus preventing any possibility of 
firing before the piece is securely locked. 

I lie long recoil stroke allows a gradual loosen¬ 
ing of the empty cartridge case in the chamber. 
W hen the fired brass is withdrawn by the extrac- 

4 

tor. it travels its length rearward and in place 
of being ejected from the gun. it is released by 
the extractor and snapped down in the feed 
tray. The bolt continues its travel. After it has 
passed clear of the cartridge tray and is at the 
extreme end of its recoil stroke, the lug on the 
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barrel extension cams the feed tray over one 
space, indexing the next round into position. 
If the trigger is held, the automatic action will 
continue. 

Italy planned to manufacture the Perino 
weapon in its federal arms plants, believing that 
this, coupled with its simple design, would allow 
the economical production of one of the world’s 
finest machine guns. 

After the secret trials the only important 
change was an alternate method of supplying 
cartridges besides the strip feed. This modifica¬ 
tion consisted of a drum arrangement on the left 
side of the weapon upon which was rolled the 
belted ammunition fixed on a flexible brass strip. 
The feature of rebelting empty cartridge cases 
was retained. The loaded ammunition still was 
fed in from the left side while the belted empty 
brass emerged from the right. The belts had a 
quick detachable snap at two-foot intervals, so 
that the gunner could instantly separate the strip 
if he cared to move the weapon’s position when 
the empty brass and belt began to pile up. 

This model was designed for cooling both by 
air and water. When the latter method was used, 
the barrel acted as a small reciprocating pump 
operating from recoil, insuring a constant cir¬ 
culation of water in the jacket during firing. 
A longitudinally ribbed barrel was employed, 
aiding in the control of dispersion when long 


bursts were fired. The ribs gave added strength 
with little weight and allowed considerably more 
surface for radiation. 

A built-in device at the muzzle, after per¬ 
mitting the bullet to clear the bore safely, 
trapped the blast. This heretofore wasted energy 
was employed to accelerate the recoil further. 
No driving spring was used in this weapon, as 
the barrel-return spring and accelerator lever 

returned the bolt to battery. A muzzle booster 

* 

with this unusual bolt action reached its highest 
efficiency at 600 shots per minute. 

1 lie cartridge was indexed by the surplus bar¬ 
rel-recoil energy. The ammunition tray or belt, 
if the latter was used, could be released from 
the mechanism of the weapon merely by pushing 
a button disconnec t. This permitted the 1 clear¬ 
ing of a feed failure without access to the work¬ 
ing parts. 

To clear a malfunc tion, the whole right side 
hinged down and exposed all the operating parts. 
A soldier, while lying prone on the ground with¬ 
out exposure to enemy fire, could completely 
disassemble and replace any parts that failed in 
action. The Italian authorities felt that this fea¬ 
ture was of extreme importance. 

To keep the weapon in secret status, the gov¬ 
ernment actually purchased and equipped its 
army with Maxims, while at the same time con¬ 
tinuing to perfect the Perino gun. Shortly after 



Perino Machine Gun with Right Side Hinged Down to Expose the Mechanism. 
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the next trial there appeared what is known as 
the 1908 model, which was only a highly refined 
version of the original design. A 1910 model fol¬ 
lowed later. 

Still no effort was made by the authorities of 
the Italian army to put the weapon in open trial. 
Had the Pcrino gun been given competition and 
failures corrected by firing as they appeared, it 
would no doubt have been ranked with the best 


the world had to offer. The ultra-security meas¬ 
ures of the Italians did more to retard the de¬ 
velopment of the weapon than anything else. 
The gun. having been in existence for so long 
without any proof of its efficiency, was for this 
reason considered outmoded before it had been 
adequately proved. The Pcrino heads the list of 
fine machine gun principles that have been 

stifled bv over-security. 

/ / 



Chapter 10 

CARR MACHINE GUN 


The Navy’s Bureau of Ordnance on 14 April 
1901 was requested by the Dt iggs-Seabury Gun 
and Ammunition Go., 43 Cedar Street, New York 
City, to arrange a test of a new machine gun at 
the Naval Proving Ground. Indian Head, Md. 
The inventor ol the gun, produced by this com¬ 
pany, was Howard Carr of San Francisco. 

The Navy assured Dr iggs-Seabury that it would 
give the weapon a trial and consider it for adop¬ 
tion if it proved capable of meeting certain re¬ 
quirements. I he date for the test was set for 16 
July 1901, at which time the weapon would he 
given an official rating on rapidity of fire, ef¬ 
ficiency, accuracy, durability, and simplicity of 
design. 

Since the request did not originate with the 
Navy, it was specified that all ammunition used 
would be provided by the Government but paid 
for by the promoters of the weapon. This was 
agreed upon and Mr. Carr, the inventor, arrived 
at the appointed time with his gun, having 
elected to fire the weapon himself. 

File following account is taken from official 
records of two trials. Lt. Francis Broughton. 
USN, Inspector of Ordnance, was ofheer in 
charge. 

Flic gun. which was chambered for the caliber 
.80 Krag-Jorgensen rifle cartridge, was recoil 
operated and drum fed. having a single barrel. A 
lire regulator allowed both single shot and auto¬ 
matic firing. The gun was mounted on a tripod, 
fitted with a seat for the operator. Changes in 
both train and elevation were obtained by gear 
and screw attachments, which con hi he thrown 
quickly out of action and the gun aimed by the 
pistol grip or shoulder stock. 

The magazine was circular in shape, and 
slipped into position on top of the breech end 
of the receiver. The drum was divided into 62 
radial compartments, each holding 1 cartridges, 
making it hold 218 in all. An even larger drum, 
holding 810 rounds. 5 to a compartment, was 
also brought with the gun. 


Carr, in describing the weapon's action to the 
Navy Board, gave the following cycle of opera- 
t ion : 

"Upon discharge, the barrel recoils about one 
inch, extending a heavy return spring fitted un¬ 
derneath the receiver. The barrel and bolt, at 
the moment of firing, are held securely locked by 
a jointed lever. The end of this lever engages 
a scar located in the pistol-grip. After unlocking, 
the barrel is returned to battery by the barrel 
return, while the lock continues to travel rear¬ 
ward. 

"When about half of the recoil movement is 
accomplished, the empty cartridge case is ex¬ 
tracted from the chamber and ejected down¬ 
wards through a slot in the bottom of the re¬ 
ceiver. A lug on the side of the receiver revolves 
the magazine and at the same time places a car¬ 
tridge in position, forcing it down in line with 
the chamber. The driving spring then completely 
closes the breech, throwing the toggle lever into 
a straight line with the breech block, and, in 
case of automatic firing, releasing the firing pin. 

"Automatic or single firing can lie obtained by 
placing the fire regulator in the position desired. 
Fitted on the right side of the breech is a lever 
for charging the mechanism by band. Ii is used 
to clear feed failures or any other malfunction 
that might arise, obviating any considerable 
delay in firing." 

Mr. Carr, in order to demonstrate the general 
action of the gun to the assembled officers, fired 
20 shots singly and 20 full automatic. It worked 
perfectly during this part of the test. To show- 
how rapidly it was possible to assemble the 
weapon in tlie field, the gun, feeder, and tripod 
were brought in separately. In 10 seconds they 
were assembled and the first shot fired. 

To prove the general efficiency of the mecha¬ 
nism. the Carr gun was tested under the follow¬ 
ing conditions: 

(a) Twenty-five rounds were fired, with a 

dummy cartridge every fifth round. It was 
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O-rr Machine Gun. 


loimd that the "dud” was in every rase quickly 
removed by means of ilie hand charger. 

(I)) Twenty-five rounds were fired with one 
vacant space at the end ol the first five tminds, 
two ai the end of the second five rounds, three 
at the end of the third five rounds, and four 
at the end of the fourth five rounds. The gun 
< eased functioning upon coming to the vacant 
spaces. To resume firing, it was necessary by 
means ol the hand charger to ievolve tlie maga¬ 
zine until the next cartridge was dropped. Ten 
rounds were then placed in the feeder, one of 
them being a cartridge that had been pur¬ 
posely deformed so that it would not enter 
the chamber. When led into the gun. it 
jammed the mechanism, but was extracted 

manually without diffic ulty. 

* / 

(c) f ifty rounds were successfully fired with 
the* gun elevated 15°. and another 50 with the 
gun depressed the same amount. 

(d? On two different occasions a handful of 
dust was thrown into the mechanism, the time 


taken to clean the lock and fire the first shot 
being 55 and 10 seconds, respectively. Carr did 
not deem it neccssaiy to dismount any portion 
of ilie mec hanism for cleaning, but charged 
the gun by the hand-operating lever until all 
parts worked freely. 

Three targets were made at a range of 120 
yards, using the Army I> target. Seventeen rounds 
were* fired single shot, using the elevating and 
training gear. Fifty rounds were fired full auto¬ 
matic. using the elevating and training gear. 
Twenty rounds were fired singly, with the ele- 
\ at ing and training gear thrown out of action, 
the gun being held by means of the pistol grip. 

Carr experienced considerable difficulty in 
holding on the target, so that only a few shots 
hit the bulTs-eye. lie attempted to account for 
this by stating that the sight had not yet been 
adjusted for drift. As the shoulder bar had not 
been sent with the gun. it was not deemed safe 
to endeavor to make a target with the gun firing 
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Target Made by Carr Gun in 1901 Trials. 


automatic, while ihc elevating and training gear 
was disconnected. A velocity check showed 1.000 
feet per second 88 feet from the muzzle. The 
velocity obtained with this cartridge in the Army 
rifle is given as 1.954 feet per second 53 feet 
I tom the rifle. 

The bolt was withdrawn by tin* inventor and 
entirely taken apart in 50 seconds without the 
use of any tools. It was reassembled in 3 minutes. 
There were very few screws, those in use being 
principally for the purpose of holding small 
springs. During the tesi a great many empty car¬ 
tridge cases were pulled apart upon extraction, 
breaking at a point about one half inch from the 
base. This pail was extracted and ejected, the 
rest of I lie case remaining in the gun. It was not 
found difficult to remove it with an ordinary 
cleaning rod. 

In order to ascertain whether the ammunition 
was defective. 100 rounds were fired in the Colt 
automatic gun. None of the cartridge cases pulled 
apart nor showed any signs of breaking. It 
was. therefore, considered that the defect lay 
with the gun, and was due either to a swelling of 
the rear portion of the chamber or to a failure 
of the breech-block in holding the cartridge home 
sufficiently secure. The ammunition used came 
from Frankford Arsenal. It was loaded with W. 
A. powder and primed with H-48 primer. 


It had been intended to rest the gun for dura¬ 
bility by firing 1.000 rounds as rapidly as pos¬ 
sible. observing afterwards the condition of the 
barrel, the rifling, and the mechanism, and ob¬ 
taining velocities and targets. As the firing was 
interrupted frequently l>y reason of the splitting 
of the cartridge cases, it was considered impos¬ 
sible to carrv out this test. 

j 

Another barrel fitted with a small water jacket 
was sent with the gun. This also would have been 
used in the durability test, had it not been post¬ 
poned until the inventor thought his weapon 
could meet the required demands. 

On 25 July 1901 the second and final phase of 
the trial began. Carr having declared his weapon 
ready for the endurance and rate of fire test. 

It was found that 4 minutes and 45 seconds 
were required for one man to load a drum with 
248 rounds. To test the extractor, six cartridges 
were coated with varnish, so as to stick in the 
chamber. They were extracted satisfactorily. In 
35 seconds 192 cartridges were fired full auto¬ 
matic; in 40 seconds. 240 cartridges were fired in 
a single burst. This was at a rate of 300 rounds 
per minute. 

Fhe endurance test of 1,000 rounds of sus¬ 
tained fire was attempted, but interrupt ions were 
so frequent that it was not completed. The fail¬ 
ures were due principally to: (1) A lack of op¬ 
erating power, the magazine gear not leaving 
enough force to close the breech: and (2) failure 
to extract, the extractor slipping from under 
the rim of the cartridge. 

The splitting of the cartridge cases in the first 
trial was found to be due to the fact that the car¬ 
tridge was not shoved completely home. This was 
remedied by screwing the barrel one thirty-sec¬ 
ond of an inch further into the breech casing, 
thus forming a more perfect head space. Why 
the weapon started to rupture cases during the 
latter part of the second trial was not determined 
bv the board. 

9 

The test was then stopped by the officer in 
charge as the weapon had not shown a degree of 
reliability that warranted further consideration. 
Overheating was of such a nature as to cause 
the weapon’s operating mechanism to seize and 
slow it until there was not enough energy to 
rotate the feeder and lock the bolt. 

It was interesting that this machine gun em- 
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ployed the drum-type feed that was used so 
much at a later date. While Hiram Maxim was 
the originator of this method of feeding. Howard 
Can was the first to attempt to put it to prac¬ 
tical use. The unusually large number of rounds 
in the feeder made the weapon breech heavy 
and when this large mass rotated, it was found 
that unless the weapon was securely fastened 
to the front mount it was exceedingly hard to 


hold on the target. It also added greatly to the 
clumsy appearance of the gun. 

These were the onlv official tests run on the 

# 

Carr weapon. By this time the inventor no 
doubt realized it had fallen so far short of Navy 
requirements that to meet them would require 
complete redesign. On the whole, the weapon 
was quite inferior to many guns that had already 
been proved reliable. 



Chapter 11 

SCHWARZLOSE MACHINE GUN 


Andreas Wilhelm Schwarz lose of Cliarlotten- 
burg, Germany, was an inventor who was al¬ 
ready well known on the continent by 1900, hav¬ 
ing produced many designs for self-loading 
pistols. His first one used a locked breech with 
shoti*ietoil action. It was later developed into 
what was known as the blow-forward system, in 
which the breech remains motionless while the 
entire median ism. including the barrel, goes 
forward when the shot is fired. 

Schwarz lose is best remembered for his ma¬ 
chine gun, patented in 1902 Imi first manufac¬ 
tured in 1905 by the Steyr arms works in Austria. 

He was perhaps the first machine gun designer 
io accomplish true simplicity of mechanism. He 
determined to eliminate the hard to manufacture 
lock and moving barrel of the Maxim and also 
to avoid any of the gas-operating features of the 
Hotchkiss. A straight blow-back mechanism, as 
used in several successful self-loading hand arms, 
was out of the question; all smokeless-powder 
high-pressure riHe-calibcr cartridges ruptured 
unless the initial extraction was slow enough to 
permit pressure to drop to a degree where they 
would not stick to the chamber. 

Schwarzlosc solved the problem in an unusual 
manner. A powerful mainspring and heavy bolt 
were used that provided inertia enough to resist 
the first rearward thrust of the exploding powder 
charge. Hut this alone was not sufficient. A com¬ 
paratively short barrel was also employed, 
coupled with an arrangement of levers that 
caused the holt to act at a mechanical disadvan¬ 
tage when trying to compress the mainspring 
suddenly. 

To fire the weapon, a tag at the beginning 
of the carl ridge belt, on the under side of which 
arc held the rounds, is inserted in the belt guide 
at the lower right side of the feed. The belt is 
tlien pulled to the left and over the sprocket 
wheel of the feeder until the first cartridge en¬ 
gages a tooth. The charging handle is pulled 

228 


smartly to the rear three times and released. The 
driving spring, in taking the parts to battery on 
the third return, alines the round with the 
chamber. 

The gun has a double trigger actuated by the 
thumbs. In order to fire, one thumb has to keep 
an automatic safety catch to the left bclorc the 

4 

other can depress the trigger releasing the sear. 
When the powder charge is detonated, the barrel, 
not being locked to the bolt, does not recoil as 
in other automatic weapons. The pressure ex¬ 
erted on the base of the cartridge is transmitted 
io the face of the bolt. In order to keep the afl ion 
in a dosed position as long as the bullet is in the 
barrel, the boll is so constructed that when in 
battery it forms a linkage. An elbow joint is at¬ 
tached to the bolt with another arm pivoted to 
a fixed axis in the receiver. 

During the initial movement rearward the 
elbow has to move through an arc. Since there 
is a very small angle between the linkage and 
crank when ihe breech is closed, much of the 
shock of initial recoil is absorbed by the re¬ 
ceiver. This movement is utilized first to with¬ 
draw the firing pin from the primer and cock 
the weapon by engaging the crank handle in the 
receiver with a camming toe on the cocking 
piece. 

After the retarding action the bolt starts to re¬ 
coil. It carries the empty cartridge which the ex¬ 
tractor is holding by the rim in position to be 
struck and thrown out of the left side of the 
receiver by the ejector. The movement, of the 
bolt is completed, against the resistance of the 
unusually strong return spring, by the acquired 
momentum of the heavy moving parts of the 
mechanism. The bolt then starts countcrrccoil 
from the stored energy of the driving spring. 
When the inc oming round from the feed is rolled 
into position and chambered, the striker is seared 
off automatically. Tins operation will continue 
as long as tlie two thumb triggers arc actuated. 
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Schwarzlcse Machine Gun, Model 1907/1912. 


The breech mechanism of the Schwarzlose 
weapon is never positively locked. The necessary 
delay in opening the hrcech is largely dependent 
upon ihe inertia furnished by the elbow-tvpe 
linkage, the resistance of a strong spring, and 
the absorption of the first slunk of the early 
stage of peak pressure by the receiver. However, 
the major factor is the use of a 20\\-inch barrel. 

I his is the maximum length that can be used to 
insure the bullet s clearing the bore before recoil 
of the bolt begins. If any longer barrel were to 
be used, with the rifle caliber cartridge it was 
designed for. the mechanism, to he safe, would 
assume such large proportions that it could not 
remain in the portable machine gun class. 

The Sell war/lose is constructed so that it can 
be disassembled in a few seconds. In its design 
the theme of simplicity is followed so closely 
that operating parts arc kept at a minimum. One 


outstanding example of efficiency is the employ¬ 
ment of a single large rear-positioned spring 
that serves as a buffer, bolt return, and firing 
pin spring, performing each cycle in turn. 

I he feed is unique, being a star-wheel type 
located on the lower right side. It consists of only 
two working parts, the feed roller and the detent 
slide. The roller engages the cartridges in its 
sprockets as the belt is pulled into the mecha¬ 
nism by action of the bolt on the roller. As the 
ammunition passes through the wheel, the 
rounds are slowly cammed rearward for a short 
distance before the extractor claw on the bolt 
makes a final withdrawal. This initial movement 
adds greatly to the ease of feeding, as contrasted 
with other weapons of a similar nature which 
attempt to pull the round from the belt by a 
sudden jerk rearward. 

The roller is synchronized with the bolt so 

» 




THE MACHINE GUN 



Action of the Schworeloso C^un. 
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Schwarelose Machine Gun, 8 mm. 


that, when the latter is at its rearmost position, 
the top sprocket wheel rolls the cartridge upon 
an inclined shelf directly in line with the cham¬ 
ber. It is so confined in this recess that the riin 
always makes contact with the bolt face that 
pushes it forward into the chamber. 

This system is appropriately designated re¬ 
tarded blow-back. Due to the fact that the car¬ 
tridge is extracted under relatively high gas pres¬ 
sure, it was found necessary to lubricate the am- 

* 

munition. Sehwarziose settled this problem by 
installing, as an integral part of the weapon, a 
pump to lubricate the cases. Thisdevice pumped 
a squirt of oil in the chamber between each ex¬ 
traction and loading. The combination of the 
lubricated ammunition, heavy spring, large bolt 
assembly, and short barrel allowed the use of an 
unlocked action which proved quite satisfactory. 

The Sehwarziose was fairly popular with F.uro 
pean governments and was used by a number 
of foreign powers at one time or another. The 


gun was water cooled, bell fed, and tripod 
mounted, with all typical blow-back peculiari¬ 
ties. including the low rate of fire of 100 rounds 
a minute. It was originally chambered for the 
Austrian service rifle 8-mm rim cartridge, and 
came in three models, the 1905, 1907, and 1912. 

The 1912 model was redesigned to fire dry 
ammunition, no oil pump being required for 
its functioning. This was done by adding more 
weight to the bolt, a heavier driving spring and 
slightly more angle in the linkage action. Having 
no breech lock, this new toggle design put the 
blow-back forces to a still greater mechanical 
disadvantage, allowing the crank to he moved far 
enough ofT c enter to permit the pressure to push 
the bolt back more slowly. When the 1912 gun 
is in battery, the crank is not quite on dead cen¬ 
ter, so that the first action of the gas pressure is 
to raise the crank out of line. This longer delay 
in starting the mass in recoil is just enough to dis¬ 
pense with the lubrication of the ammunition. 



Chapter i 2 

McCLEAN MACHINE GUN 


Before going into the description and back¬ 
ground of the McClean automatic weapons, first 
patented in 1902 and government-tested both in 
1903-05 and in 191b-18. it is necessary to bring 
attention to the fact that the inventor is often 
confused with Dr. James II. McLean, patent 
medicine salesman and so-called machine gun 
inventor of the manual-operated period. The de¬ 
signer of the weapons under discussion resem¬ 
bles the St. Louis doctor only in the close spelling 
of t lie last name. 

Samuel Neal Me ( '.lean at an early age began 
to patent improvements on magazine repeating 
arms. lie then progressed to designing a lull-au¬ 
tomatic firing mechanism and formed the Mr- 
Clean Ordnance & Arms Co. of Cleveland, Ohio, 
to produce it in both rifle and shell gun caliber. 

The first gun made by this new company had 

a bore of 37 millimeters and was commonly 

• 

called a one-pounder. This truck-mounted can¬ 
non was completely automatic in action and ac¬ 
cording to the company would revolutionize 
artillery through its rapidity of fire and mobility. 

McClean. feeling that the weapon should be 
introduced by an ollicial capable of insuring its 
being brought to the attention of the proper peo¬ 
ple. employed Gen. Joseph Wheeler, United 
States Army. Retired, to present the weapon to 
the Army board for purposes of trial and adop¬ 
tion. Idle request for an ollicial test was granted 
and Brig. Gen. William Crozier, Chief of Army 
Ordnance, ordered that it be scheduled on 10 
November 1904. The inventor was allowed to 
conduct two earlier firings in order to bring to 
light and correct any malfunctions that might 
jeopardize the performance during official con¬ 
siderations. 

The Sandy Hook Proving Ground was se¬ 
lected for the test. While 070 rounds were fired 
in the preliminary stage's between 8 March and 
2 April 1904. many stoppages resulted. It was 
decided to ship the weapon back to the place of 


manufacture after McClean concluded that cer¬ 
tain modifications would be necessary. 

After the needed changes it was returned and 
518 rounds were expended between 17 June and 
2b August 1904. While the reworking of the 
components showed a marked improvement in 
performance, the gun was again sent to the fac¬ 
tory to incorporate in it other refinements in 
order to be in first-class condition for the of¬ 
ficial test in November. 

In these two warm-up runs. McClean did the 
firing and other members of the company were 
present to assist. The Chief of Army Ordnance 
was also an interested spe< talor during these at¬ 
tempts. For the final trial an Army board con¬ 
vened at the time set by General Crozier and the 
weapon was presented and described by the in¬ 
ventor. As eacli component was disassembled, its 
function was outlined. The speed with which it 
could he pul into action and its mobility were 
especially stressed. 

The McClean cannon is clip fed and gas-pis- 
ton actuated, with a non-recoiling barrel. The 
principal parts are the barrel, the receiver to 
which it is fastened, the gas cylinder located 
directly beneath the barrel, and the bolt assem¬ 
bly that operates from and in conjunction with 
the gas piston. The ammunition is fed into the 
mechanism by means of two sizes of clips, hold¬ 
ing five and ten cartridges respectively. 

In order to reduce the shock of recoil, which, 
if not taken into consideration, would make 
mobile mounting of such a large bore gun im¬ 
possible. a device located at the front end of the 
barrel has been added. This serves as a muzzle 
brake through the action of the expanding gases 
striking angular slots in the attachment after 
the projectile clears. The application of blast at 
this instant counteracts the recoil forces to a 
marked degree. 

The operating mechanism consists of a recipro¬ 
cating and rotating breech lock as an integral 
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Samuel M. MnOan Demonstrating H;e 37 mm Automatic Canncn. 


pari of ihe boll, a gas-actuated piston, a scar, 
and a trigger so c onstructed that single shot fil¬ 
ing can be converted to full automatic without 
the gunner taking his linger from the I rigger. 
The port in the barrel through which the gas 
bleeds for action on the piston has a regulator 
that controls the size of the orifice. The rate of 
fire is governed by the setting of this device. 

The gas-driven piston is so constructed that by 
a series of consecutive steps it controls the entire 
cycle of automatic fire. It has a cam engagement 
with the breech lock which regulates positively 
the unlocking, reciprocating, and locking ac tion 
of the boll by the breech lock. It also lias another 
cam that engages the cartridge Iced to insure 
the alternate positioning of the incoming car¬ 
tridges. Finally, an inertia-type firing pin and 
sear notch for engagement with the sear controls 
firing action lor either automatic or single shot. 

The heavy steel receiver screws to the breech 
end of the barrel. It has a cylinder housing in 
which the holt travels and a companion open¬ 
ing in which the* piston rod moves. On the under 
side there is a pistol grip encasing the trigger 
and a dial that can lie set to regulate the rate 
of fire. The upper right hand side has a short 
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slotted post arrangement in which arc* slipped 
the loaded clips. A latch pet mils the instant 
fleeing of ihe dips after insertion. 

An easily removable gas-actuating assembly 
is connected at one end to the gun barrel, a short 
distance from the muzzle, and at the other to 
the frame. The piston rod is a hollow tube. A 
piston at the forward end is screw-threaded into 
the bar to permit a coiled return spring to he 
added to. or removed from, the piece. The rear 
part ol the* piston is provided with an upwardly 
projecting arm to the forward end of which the 
firing pin is attached. It has a cam that mates 
with one on the breechblock to give positive 
control over the locking action of the gun. An¬ 
other cam on its right side engages the feed in 
such a manner as to position and then chamber 
the incoming cartridge. 

Ihe breechblock is a cylindrical bolt having 
an interrupted screw thread. This forms a series 
of lugs that are cammed down into the locking 
recesses cut in the receiver near the chamber. A 
heavyconical-shaped fil ing pin is also fastened to 
the piston. The lugs have to be in position for 
engagement before the piston can advance all 
the way into battery and drive the firing pin 






McClean Machine Gun, Cal. .30. Being Fired by the Inventor. 


into llic primer. The boll also houses the ex¬ 
tractor hooks which are short stiff hooks so 
formed as to lock into the extractor seats and 
fasten over the rim of the cartridge in a modi 
lied form of T slot. It is not released until the 
empty case has been fully withdrawn. 

A swinging lever, which is a part of the holt, 
is designed so that when the empty cartridge 
is o\er the ejection opening in the receiver, the 
rear of the ejector rides up on an angle and 
pivots the front down. The spent round is thus 
knoc ked clear of the operating parts. 

The whole extractor and ejection system is 
carried on the bolt in three pieces, two extractors 
and the ejector, which could be removed from 
the gun and replaced in a matter of seconds. The 


firing indicator lever, with a dial showing the 
type of firing desired, is located on the right side 
of the pistol grip. I he entire mechanism can be 
completely disassembled and pm back together 
without the aid of wrenches or tools other than 
a spec iallv designed shoulder bar. 

The cartridge slips are formed of sheet metal 
and have a flanged guide that form a T slot to 
engage the rims of the she ll cases. 1 hey were de¬ 
signed for five or ten rounds as desired. I he am- 
munition is the standard service fixed ouc- 
poundei or 37-millimeter with a muz/lc velocity 
of 2.100 feet per second and capable of generat¬ 
ing a maximum chamber pressure of 25.O'" 
pounds. 

Five proof charges were fired with the Mr- 
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Clean automatic cannon that reached a peak 
pressure of ‘59.700 pounds and a dose visual in¬ 
spection showed no breakage or clefoi mat ion of 
pans. But when the official tests for automatic 
lire got under way. numerous stoppages were 
encountered, most of them being feed jams. 
When these were cleared, an attempt was made 
to fire 100 rounds in two 50-round bursts: during 
this try there were eight malfunctions. The stop¬ 
pages were the result of the piston slowing up 
and finally halting. The officers present thought 
this was due to the expansion of the moving 
parts Iroin heat. 

A total ol 200 rounds were tried next in one 
burst; iliis was done in G minutes and 51 seconds. 
It also was not accomplished without piston 
seizure taking place. Temperature of the bore 
at the muzzle was taken before starting and re¬ 
corded at 230° V.; at the end of the burst it was 
'128°. 

It was observed that all stoppages took place 
when the end of the feed pawl was in the cam 
groove at the rear position of the piston’s stroke. 
The board was asked that McClean be allowed 
to change the angle of the cam slightly with a 
view to improving conditions. This was per¬ 
mitted: however, the time delay was charged to 


the gun. When firing resumed, the same type of 
stoppage persisted. After 1.182 rounds had been 
fired, the trial was terminated. McClean ex¬ 
pressed a desire to send the piston back to the 
factory and increase its diameter in order to give 
it more operat ing power. 

The weapon had a very improved buffer for 
this early dale. It operated by compressed air. 
the recoiling parts striking the piston backed up 
by a high air pressure. 

The following conclusions are taken from the 
official reports of the Arms board: 

"The results of the trials of the gun and 
mount are not satisfactory. ... I he muzzle at 
tac hment takes up a considerable percentage of 
the recoil in a useful manner: the reciprocal ing 
piston rod and its control of the breechblock is 
simple and effective and its action has not. so far 

as observed in these trials, been maieriallv inter- 

/ 

fered with by fouling of the piston from the 
powder gases. The mechanism ol the gun other¬ 
wise comprises a large number of springs and 
small parts whic h govern important functions in 
operation and the trials have been characterized 
by a great number of breakages and interrup¬ 
tions. including especially the feed mechanism, 
the extractors, the ejector, and the cushion pis- 
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ton. The sights are not satisfactory, nor the 
training gear. The rate of aimed fire is very low. 
It has not been practicable to secure a good rate 
of continuous fire at will, and the accuracy of 

s 

fire at fixed targets, and especially at moving 
targets, shows a very low standard generally. 

“ The failure ... [of the piston rod] ... to 
work properly especially in the 200 rounds con¬ 
tinuous automatic action test and also in the dust 
and rust tests renders the trials unsatisfactory. It 
is thought a gun of this character should he 
capable of delivering a considerably greater num¬ 
ber than 200 rounds continuous fire without 
trouble, and the number of rounds for this test 
in onc-pounder automatic guns in future may 
properly be increased to ‘W)0.” 

The members of the board were: Charles S. 
Smith, Colonel. Ordnance Department, presi¬ 
dent; R. ftirnie, Major, Ordnance Department; 
George L. Anderson, Major, Artillery Corps; 


and ft. W. Dunn, Major. Ordnance Department. 

To fire the McClean one pounder, the gunner 
drops five loaded rounds into the hopper feed 
and pulls the operating median ism rearward by 
means of a drawbar. When released, the parts 
are driven forward as the compression of the 
driving spring strips the round from the feeder 
and chambers it. Continued movement forward 
locks and cocks the piece. 

When the trigger is pulled, the exploding 
powder charge starts the projectile through the 
bore. After it lias passed a port in the barrel, 
the expanding gases enter the gas cylinder and 
impel the actuating piston rearward. Mounted 
on ilie piston is the unlocking lug to which is 
attached the firing pin. The first movement rear¬ 
ward withdraws the pin. which works in a slide 
way in the piston, and further travel of the pis¬ 
ton rotates the bolt body with its lugs, thus un¬ 
locking the action. 
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McClean Machine Gun with Feed Drum. 
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The projectile has now safely cleared the muz¬ 
zle. The empty shell case withdrawn by the 
extractors is held by these pieces until the open¬ 
ing in the bottom of the receiver is reached. A 
pivoting ejector then snaps over the bolt face, 
striking the empty case and knocking it through 
the ejection slot. 

The operating parts continue to recoil until 
the rear buffer is struck. The latter absorbs all 
surplus energy and, aided by the fully compressed 
driving spring, starts counterrecoil movement. 
A raised part of the bolt body makes contact 
with the first round in the hopper and starts to 
chamber it. At a distance of one and a half 
incites from battery, the firing pin is held in a 
retracted position while the gas piston, in going 
home, fully rotates the bolt body, engaging its 
lugs in their locking recesses. The obstruction in 
front of the firing pin is removed by this means, 
and if the trigger continues to he held back, 
the striker flies forward to drive the firing pin 
into the primer. 

The stockholders of the McClcan Arms fc 
Ordnance Co. were so disappointed at the per¬ 
formance of the automatic cannon that they 
would not underwrite another venture on the 
weapon and for the most part dropped all finan¬ 
cial backing of the company. Reorganization fol¬ 
lowed. but instead of developing the larger gun, 
this time all energy was placed on producing a 
caliber .30 automatic lightweight machine gun, 
chambered for a service rifle cartridge. For pro¬ 
motional work the services of Li. Col. O. M. 
I.issak. United States Army Ordnance, were se¬ 
cured. The weapon when produced was even 
called the McClean-Lissak machine gun. al¬ 
though there is nothing to show that Lissak con¬ 
tributed anything beyond his business ability. 
The weapon was still McClean’s early inven¬ 
tion with many features of the automatic can- 

6 

non being scaled down to rille caliber and used 
in this model. 

It was quite apparent that the designers tried 
to create a weapon that excelled any known 
weapon in every feature. The McClean-Lissak 
weighed only 19 pounds and the operating parts 
were fewer in number than those of the Benet- 


Mercie. The company claimed the barrel could 
be removed in one-half the time required by 
any other machine gun. 

The McClcan cannon, which never passed a 
successful proving ground test either lor the 
Army or the Navy, dropped out of existence for 
a while. During W orld War I, Russia, desperately 
in need of any kind of armament, did buy quite 
a number from its new producer, the Poole 
Engineering Co. of Baltimore, Maryland. As laic 
as 191 f> the United States gave Poole Co. of¬ 
ficials another chance lo demonstrate the “im¬ 
proved” model, hut it also failed as miserably as 
its predecessors. 

This gun, with its unenviable record, still 
has a leading place in weapon history. The fea¬ 
tures patented by Mr. S. N. McClcan were as¬ 
signed by him to the Auto Ordnance Co., of 
Buffalo, New York, and were later used in the 
devisement of one of the outstanding early air¬ 
craft machine guns. A close study reveals the 
similatitv of construction in the two arms. 

After McClean had sold his patents to the Buf¬ 
falo firm and their utilization in an adapted form 
had turned out to be highly successful, he tried 
once again to produce a machine gun by a 
method known as reversing the principle. 

Flic flat drum feed was moved from the top to 
the side, making the weapon very cumbersome 
and heavily unbalanced at the part to which 
the feed was attached. The mechanism itself was 
practically identical with (he one-pounder. In 
May 1919 McClean finally interested the Navy 
to the extent that he was allowed to demonstrate 
this model to the Bureau of Ordnance at the 
Naval Air Station, Anat ostia, D. C. While he 
did fire the weapon to a more or less satisfactory 
degree, it did not warrant, in the opinion of 
the Chief of the Bureau of Ordnance, any fur¬ 
ther testing and on 31 May 1919 McClcan was 
so notified. 

This decision ended his long period of ma¬ 
chine gun development. And while it takes con¬ 
siderable research to identify his name with pro¬ 
ductive machine gun design, nevertheless auto¬ 
matic arms development owes much to his pa¬ 
tient inventive efforts. 



Chapter 13 

CHAUCHAT MACHINE GUN 


In 1903 the French Government, having what 
it felt was an adequate heavy machine gun, 
started looking about for a machine rifle as a 
companion arm. Of the numerous types taken 
under study, the French Army board became in¬ 
terested in an extremely lightweight automatic 
arm that could be fired either single shot or full 
automatic and be carried by the soldier with as 
little difficulty as the standard infantry rifle. It 
became known as the Cliauchat. 

This weapon, while originally made at the 
French Government arsenals, was most certainly 
not native in design. It was undoubtedly inspired 
by the experimental weapon invented by the 
Hungarian arms designer. Rudolf Frommcr, who 


had already become well known for his weapons 
built ou the long-recoil system and had clem- 
onstrated a similar design at an earlier date. The 
fact that this machine rille employed the long- 
recoil system for its operation is in itself oL great 
interest, as it represents the only automatic ma¬ 
chine gun ever produced by France that did not 
use gas as the actuating force. Although it has 
been experimented with by inventors of every 
country in the world, the French for some rea¬ 
son have always looked upon the operation of 
machine guns by gas as a specialty of their own. 
Thai they should deviate at this time indicates 
an outside influence in the matter of design. 

The Chauchat employs a front-locking bolt 
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that releases on the straight-pull principle found 
both in Mannlicher and Frommcr self-loading 
pistols. This rotary bolt has four locking lugs, is 
of heavy construction, and is actuated by a re¬ 
coiling non-rotating sleeve. In this piece are in¬ 
corporated the striker, a hook to engage the 
sear, the feed bar which projects forward under 
the bolt, and the cocking piece which in turn 
carries a rod to operate the feed block. 

The tail of the bolt has two cams which en¬ 
gage in helical slots cut in the sleeve. They are 
locked together in the retracted position by a 
spring-loaded stud which is released only when 
the bolt is in the act of turning in battery posi¬ 
tion. The helical slots in the sleeve are cut on 
a shallow pitch, so that the sleeve carrying the 
striker must advance one full half inch after the 
bolt is closed and locked before rite striker can 
make contact with the primer of the chambered 
cartridge. Another unusual safety feature is that 
a spring-loaded plunger projecting from the face 
of cite holt must be compressed by the rim of the 
seated cartridge in order to remove the plunger 
from alinement with the striker point. In elfcct. 
the bolt must he home, securely locked, and the 
plunger cammed back by a round in the cham¬ 
ber before the primer can be touched. 

The feed is semicircular in construction and 
holds twenty 8-mm Lcbcl cartridges. Its unusu¬ 
ally clumsy design is very adaptable to t he steeply 
conical round. A swinging feed block operating 
in conjunction with the cocking piece during the 
cycle of operation first positions and then guides 
the incoming rounds from the circular magazine 
into the chamber. 

To fire the Cliauchat, a loaded magazine is in¬ 
serted between the side plate and bottom of the 
barrel. The rear end is then pushed up until the 
magazine catch snaps, holding it in position. To 
fire single shot, the fire regulator is changed from 
“S,” or safe (“ 8111 ” in French), to “C,” or control 
(“controle” in French). If automatic fire is re¬ 
quired, the regulator is moved to “M,” machine 
i>un or automatic fire (“mitrailleuse” in French). 

Assuming that automatic firing is desired and 
the regulator is properly set. the operating knob 
is pulled to the rear until the sear engages the 
notch in the feed piece holding the action in the 
cocked-bolt position. Pulling the trigger rear- 
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ward releases the operating mechanism, allowing 
it to fly forward under energy of the compressed 
driving spring. "Hie rolling action of the cock¬ 
ing assembly pushes a cartridge from the maga¬ 
zine mouth, where it is picked up by the holt and 
chambering of the round begins. This action is 
assisted by the cartridge guide which cams the 
point of the bullet up into the entrance of the 
chamber. A cam then moves the guide out of 
the way of the magazine mouth. 

As the holt travels forward, the locking lugs 
are vertical. To insure their remaining tempo¬ 
rarily in this position, the boll stop is used. I bis 
consists of a conical plug that fits partly in the 
bolt body and partly in the bolt head, thus pre¬ 
venting a torque motion between the two parts 
except when released. When the cartridge is 
firmly seated, the hoi t stop rides inside the breech 
housing forcing the bolt head to turn. This locks 
the assembly securely when the movement for¬ 
ward has reached its limit. The driving spring 
continues to drive forward the portion of the 
bolt body that carries the striker, since the final 
rotary motion of the locking lugs frees the 
striker to detonate the primer. 

The bolt, barrel, and barrel extension recoil 
rearward, still locked together, for a distance 
greater than the combined overall length ol the 
cartridge case and bullet. At a point slightly less 
than its lull recoil stroke, the boll lugs unlock 


the holt from the barrel extension and barrel, j 
The bolt is then held to the rear by a searin 
device and the barrel extension and barn 
counter recoil. As the rim of the fired < , 

is held secure by the extractor in the boit nice, | 
the barrel and barrel extension, in starting for- . 
ward to battery, pull away from the spent brass. 
When the barrel has traveled a distance that j 
will permit it, a spring-loaded ejector bearing on 
the empty case kicks it from the ejection slot 
in the right side of the receiver. 

If the trigger remains depressed, the barrel as¬ 
sembly cams the sear off just before it reaches 
battery, releasing the bolt that had been held to 
the rear and the cycle is repeated. 

No more crudely designed nor uglier auto¬ 
matic weapon has ever been put in the hands of 
soldiers of a first-rate power than this weapon. 
The C.hauchat was c heap to construct and easy, 
to adapt to mass production methods, as its care-, 
less manufacturing tolerances were of such a na¬ 
ture that anything could he accepted. When the 
danger of war became imminent, it was made by 
the thousands. To cite instances of its simple 
construction, the barrel jacket, barrel extension 
and receiver were constructed of convent 
tubing. Even the locking lugs were stampin 
shrunk on. and the remainder of the frame iu. 
sisted of assembled stampings tlint were screwed 
together. Anything resembling refinement was 
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"onspicuously absent. The handle did not even 
• - ‘he appearance of a pistol grip, being only 
lv mgled piece ot wood screwed onto a 
• rigger guard and frame. And while the 
total product ion ran into many thousands, there 
was no interchangeability of parts, as the French 
methods did not call for such close gaging of 
components. Thus, the weapon could be consid¬ 
ered hand finished as far as interchangeability is 
concerned. 

The weight of the Chauchat weapon (19 
pounds, including folding bipod) definitely 
placed it in the lightweight machine rifle class. 
The extreme distance of travel of the operating 
parts, brought about by the long recoil action, 
made it difficult to hold on a target and conse¬ 
quently it was very inaccurate. It is 10 be con¬ 
sidered incomparably the worst machine gun 
■ >f its class used by any belligerent in World 
War I. 

At the tiitie the United States entered the cou¬ 
rier. the country did not possess anything com¬ 
parable even to the Chauchat, and when the 
\. F. F. landed overseas, the Government con¬ 


tracted with the French for enough of these weap¬ 
ons to arm each division as it arrived. While the 
American troops read glowing accounts of pro¬ 
duction feats at home with the superior brown¬ 
ing automatic machine guns, thev were com- 
pc I led to fight the war to the end armed with 
Chauchats. It is a mailer of retold that their 
issue to American troops was nearly twice what 
was anticipated as they were almost invariably 
thrown away in action. 

The use of a weapon designed for the French 
cartridge made it necessary for our supply de¬ 
partment to carry two kinds of rifle ammuni¬ 
tion as all combat units had guns with both cali¬ 
bers. This situation was undesirable from a logis¬ 
tics viewpoint. It was found that with little dif¬ 
ficulty and few changes the 8-min Chauchat 
could be rccliambered to take our caliber .30 
service cartridge. On 17 August 1917, 5 months 
alter \vc were in the war, an order was placed 
with the French commission to alter 25.000 
weapons in such a manner. The revised gun was 
to be known as the caliber .30 Model 1918, with 
the reworking to lie carried out by the original 
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producers of the basic mechanism. As a result 
it was practically the same arm as before, except 
for the chamber. The magazine was cut from 
20- to 16-cartridge capacity and there was a 
slight increase in rate of fire. The modified gun 
did not even approach expectations, being more 
unreliable than the original. The most prevalent 
malfunctions were parts breakage, feed jams, 
and cartridges sticking in the chamber as soon 
as the barrel became slightly hot. 

Despite many requests from the field for cer¬ 
tain changes, it was impossible to incorporate 
them because of the way the contract with the 
French was drawn. All modification and inspec¬ 
tion was placed in their hands and the guns, as 
soon as passed by the French inspectors, were 
shipped to this country to arm divisions about 
to go overseas. 

From 31 December 1917 to 3 April 191R, 37,- 
864 Chauchats were purchased in 8-mm or al¬ 
tered to caliber .30, and nine American combat 


divisions were armed with them in the United 
States before sailing for Europe. 

The gun got its name from Colonel Chauchat, 
chairman of the French commission that adopted 
it. It was customary in European countries, for 
some reason that can only be surmised, to name 
a weapon for a high government official, par¬ 
ticularly if the said person showed an especial 
interest in the adoption of the piece under con¬ 
sideration. By the same token, this machine rifle 
is sometimes called the C. S. R. G., paying trib¬ 
ute to all members of the board that selected the 

automatic rifle for the French Army. The board 

* 

was composed of Messrs. Chauchat, Sutcrre.. 
Ribeyrolle, and Gladiator. 

The last named member of the board at a later 
date went to Greece and manufactured the iden¬ 
tical weapon with his own name on the piece in 
lieu of that of Chauchat. From the character of 
the gun’s reputation, one can only marvel that 
anyone cared to have his name so implicated. 


Chapter 14 

BERTHIER MACHINE GUN 


The French Army, from the earliest days of 
automatic arms, has considered gas operation as 
the most logical method of deriving the neces¬ 
sary forces to actuate the firing mechanism. As 
was customary at the time, practically every 
young oflicer showing any aptitude in advanced 
weapon design was given a chance to carry out 
his ideas. Most notable of these was I.t. Andre 
Y'irgile Paul Marie Berthier, who. feeling that 
the Hotchkiss heavy mac hine gun was adequate 
in its field, tried to make for the infantryman a 
lightweight machine gun that could he carried 
with the ease ol a carbine and at the same lime 
had the lire power of the* heavier weapon. 

As early as 1905 Berthier applied for a patent 
in Belgium while serving in Constantinople, 
Turkey. His first gun was simply a straight pull 
t itle of the Mannlie hcr type. A gas cylinder with 
piston was installed on the tight side of the re¬ 
ceiver. It drove the boh handle rearward by 


means ol gas pressure being exerted on the lace 
of the’ piston. The holt and handle were re¬ 
turned by driving-spring compression. The 
weapon used a conventional maga/inc feed lo¬ 
cated underneath it. This model was known on 
the continent as the Beit hie r- Pacha. I he latter 
name, also spelled "Pasha." was added as an 
honorary title granted by the Turkish Govern 
ment in recognition ol Bert 1 tier's contribution 
to ordnance. 

Three years later he per fee ted another design 
that would lit the specifications demanded for 
an infant!yman and still be rugged enough to 
stand the rigorous trials ol the French proving 
grounds. The weapon, when it first appeared, 
was known as the Bert bier Model 1908. 

The rate of file on this early Berthier was 
approximately 150 iomuls per minute. It was 
first manufactured !>\ the Auc iens Ftahlissemcnts 
Picpcrat Hcrstal, Belgium, and a pamphlet pub- 
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I i.shed by the company not only gave its many 
features as an infantry arm but also pointed out 
its adaptability to cavalry tactics. Like all air¬ 
cooled machine lilies that were forced to use 
lightweight barrels, heating was the paramount 
problem. As a solution Berthier devised a system 
that permitted him to cool the barrel with water 
and still retain its low weight. The barrel was 
covered by a fairly close-fitting jacket made in 
two compartments. Using two small connecting 
lubber bags containing water, the gunner's as¬ 
sistant lott ed the liquid through the jacket from 
one container to another. This system was 
found to be adequate for up to 600 rounds of 
sustained lire. As a further remedy, the barrel 
and receiver were joined by an interrupted 
thread that allowed the barrel to be changed in 
a matter of seconds. 

It is gas operated and locked by the “prop-up” 
method. That is. a part of the bolt when iti bat¬ 
tery is cammed in a vertical plane by the gas 
piston arm that actuates it as it continues on 
in a horizontal path. Idle barrel and receiver are 
designed so that the gun can use both air and 
water cooling. It is fed from a 30 cartridge clip 
located on top of the receiver. The cocking lever 


is placed on the side of the breech cover, allow¬ 
ing the operator to pull it to the cocked-bolt 
position, where it is held until released by the 
trigger. The firing pin. being attached to the 
gas-piston-act tinting arm, detonates the primer 
from the continued forward travel of the gas 
piston arm after it has cammed or “propped” the 
bolt up into locking position. 

I he main component parts may be divided for 
purposes of description into four main assem¬ 
blies: Barrel group, consisting of the barrel, fir¬ 
ing regulator, and gas block: receiver compo¬ 
nents. being the gas cylinder, buffer, trigger 
mechanism, and shoulder stock: recoiling parts, 
consisting of the bolt, piston, and driving spring: 
and the feed, which is in the form of a semicir¬ 
cular spring-loaded magazine. 

All of the barrel assembly is easily detached 
as a unit. A trap, called the gas block, located 
about one-third of the way back from the muz¬ 
zle. houses the cylinder and when removed ran 
be inspected or readily cleaned. The group also 
has a regulator that has four settings to allow 
additional gas pressure to be vented to the face 
of the operating piston. 

The receiver is milled from solid stock, the 
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front being threaded to take the barrel, below 
which is constructed the gas cylinder. A recess is 
cut in the rear into which can be fitted a detach¬ 
able stock, while a rectangular piece is formed on 
top of the receiver which locks the magazine in 
place. An ejection slot in the right side of the 
receiver is closed by a spring-loaded catch except 
at the time of firing. Immediately behind the 
magazine housing is the locking shoulder, con¬ 
sisting of a transverse piece of case-hardened 
steel, set into the roof of the receiver and beveled 
on its leading lower edge to engage tlie rear of 
the tilled boh. There are also four additional 
removable hardened cams (these comprise the 
feed piece) and the bullet guides that govern the 
c artridge’s position on approaching the chamber. 
A recess to house the buffer is milled at the rear 
above the mainspring tunnel. 'This absorbs sur¬ 
plus energy and accelerates the return to battery 
of the recoiling bolt and gas piston assembly. 

The recoiling group is summarized as follows. 
The head of the piston is slightly cupped with 
three annular grooves cut into the body to pre¬ 
vent formation of carbon. Its rear is constructed 
with a projection to form what is known as the 
cross head. This carries two cams which engage 
with inclined grooves inside the bolt. A third 
cam in the rear, known as the actuating cam. 
fits into a recess in the rear of the bolt body. A 
Hat is cut on the bottom of the cross head with 
a notch to contact the sear. In front of the cross 
head is a shoulder to engage the piston stop cut 
into the receiver. It holds the entire assembly 
in the rear position when the trigger is released. 

The bolt is a long rectangular block that not 
only slides horizontally between its recesses in 
the receiver wall but at the end of its travel is 
allowed a certain degree of tilling in a vertical 
plane. It is milled out on the rear underside to 
permit insertion and necessary lateral movement 
of the cross head. A groove is also cut on the 
bottom forward part to furnish a slideway for 
the lock lifting cam. The extractor is located 
on the right side and the feed guide on the top 
portion. 

The left side of the bolt is cut away sufficiently 
to accommodate the ejector. The rear upper part 
of the piece that engages the locking shoulder is 
cut with a corresponding angle and casehardened 


to coincide with its mating part in the locking 
shoulder. 

The cocking piece on the right side of the gun 
does not form part of the recoiling group. In 
order to cock the piece, the handle is drawn to 
the rear and its catch engages the notch in the 
guide key on the right side of the cross head. 
This pulls both bolt and piston back together 
until the latter engages the sear. The cocking lug 
is then pushed forward until it snaps into a one¬ 
way arrangement that prevents its recoiling with 
the operating mechanism. 

The Bcrthier weapon represented the lightest 
water-cooled rifle-caliber machine gun that had 
yet been developed. Why it did not more than 
fulfill the requirements of the infantryman is not 
known, as it most certainly was an advance over 
the alleged machine rifles that were making their 
appearance at the time. One cannot help but 
note die comparison between the operating 
mechanism of the weapon upon which Berthier 
based his patent claim in 1909 and the later 
Biowning automatic rifle that has proved so re¬ 
liable in United States military service. The gas- 
operated rotating bolt in Bcrihier’s first design 
of 1905 was a system that time lias also proved to 
be among the best. It is hard to conceive that the 
French Army, having in its possession the nuclei 
of two fine automatic rifles, could have veered so 
far away as to consider the Chant hat. Only one 
conclusion can be drawn, namely, that mass pro¬ 
duct ion, so necessary to win wars, could not be 
geared to produce this well-balanced but hard- 
to-manu fact tire weapon, whereas the Chauchat, 
although admittedly inferior, could be turned 
out in practically any plumbing shop. 

To fire the Bcrthier gun, a loaded magazine is 
slipped into a recess on top of the barrel until it 
engages its holding catch. The charging knob is 
pulled to the rear and then shoved forward. The 
selector located at the right rear is turned to au¬ 
tomatic fire. This cams down one of the two 
sears that lock the piston. The other is released 
when the trigger is pulled and permits the bolt 
to leave the cocked position. Driven forward by 
the energy of the compressed driving spring, the 
upper face of the bolt strips a cartridge from the 
mouth of the magazine and starts to chamber it. 
During this act the extractor rides over the car¬ 
tridge rim and snaps in the cannelure. Coinci- 
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Berthiei Machine Gun. Water Ceded. 



denial to reaching its extreme forward travel, tlic 
rear of the bolt goes slightly beyond a locking 
step that is machined in the top of the receiver 
body. The bolt has an opening machined in its 
rear portion in which is riding the camming lug 
ol the cross arm. This is all connected <fr a part 
of the gas piston. When the bolt reaches its lock¬ 
ing recess, the speed and inertia of the piston 
cause the camming lug of the cross arm to engage 
a corresponding angle inside the bolt body, 
pivoting the rear of the bolt up and against the 
locking step in the receiver body. 

This swinging, or propping up. of the rear end 
of the bolt removes the obstruction that lias been 
holding back the cross arm on which the firing 
pin is attached. Being forced by the sudden pivot¬ 
ing of the rear portion of the bolt body, the cross 
arm and firing pin can continue to advance with 
great speed for one half inch. The firing pin then 
enters iis tunnel and its tip smashes into the 
primer of the chambered round. 

After the powder charge explodes and the 
bullet has passed a port about two-thirds of the 
way up the barrel, gas is admitted through a con¬ 
trol led orifice that acts on the face of tlic gas 
piston. The latter's first movement rearward 
withdraws the firing pin tip from the primer, 
and after the cross arm is driven back approxi¬ 
mately one-half inch it disengages the two cams 
that arc holding the rear of the bolt against the 
locking step. The rear of the bolt assumes the 
horizontal in its slideway and starts to the rear. 


A spring loaded extractor withdraws the empty 
case and holds it close to the bolt face until the 
ejection slot is reached in the receiver. At this 
time the ejector fastened in the receiver collides 
with the base of the cartridge, pivoting and 
throwing it through the opening and to the right. 
The spring-loaded magazine pushes another 
round in position and the recoiling parts con¬ 
tinue on against the loading forc es ol the driving 
spring, l ull recoil takes place when the moving 
parts make contact with a spring loaded buffer 
that not only absorbs the surplus energy but ac¬ 
celerates the operating mechanism during coun¬ 
ter recoil. If the trigger remains to the rear, the 
return movement results in repetition of the 
cycle. 

During the years between the weapon's con¬ 
ception and World War I, there was only enough 
interest shown by the various governments to 
which it was demonstrated to keep it from being 
totally forgotten. Many countries made inquiries 
and experimented at odd times with this ma¬ 
chine rifle. However. France, the home of the 
inventor, seemed to go to great lengths to ignore 
it. 

In 1910 Berthier, who had risen to the rank 
of general in the French Army, came to the 
United States to develop the weapon further, 
more by refinement of components for the pur¬ 
pose of being mass-produced than anything else, 
as the operating principles remained the same. 
On its first official trial by the United States 
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Air-Cocled Berthier Machine Gun Tested by the United States Army, 1917. 


Army in May 1917 the gun did not meet require¬ 
ments. On 29 June of the same year, the Marine 
Corps after a very comprehensive test, reported 
it suitable for its use. The Ordnance Board 
tested the weapon again shortly after the Marine 
Corps made its report and this later Army board 
concurred with the Marines, who had again con¬ 
ducted trials that resulted in another favorable 
report. 

The Armv then ordered, on 2 October 1917, 

i 

the manufacture foi issue of 5,000 <»i these guns 
chambered for our caliber .30/06 infantry car¬ 
tridge, provided the order did not conflict with 
other machine rifle production that was being 
planned. It was found that the Hopkins & Allen 
Co. of Norwich, Connecticut, was under contract 
by foreign interests that controlled the Berthier 
manufacturing rights. It was estimated that the 
firm could start producing within 8 months, as 
it was 80 percent tooled up. Contracts were given 
for the Army's 5,000 guns. An additional 2,000 
were ordered by the Navy lor the Marine Corps, 
and given the designation Mark IV. This divi¬ 
sion of Hopkins & Allen had been incorporated, 
alter receiving the contract, under the name of 
the United States Machine Gun Co. But finan¬ 
cial and other complications arose and the par¬ 
ent firm was forced to drop all plans for manu¬ 
facturing the weapons. As no other source was 


available that could give any promise of delivery 
within a reasonable time, all contracts were can¬ 
celed. Consequently the guns were never manu¬ 
factured in the United States, except for a few 
handmade pilot models. 

This weapon is one of the best examples of a 
good idea developed at a time of peace when its 
perfection was cut short by lack of interest and 
money for development. When it was urgently 
needed in war, it had still not been proved to a 
point that justified the expensive and time-de¬ 
laying job of tooling up to make the components 
with the precision demanded of such a weapon. 

Had any country, at the introduction of the 
Berthier 1908 model, seen lit to function lire and 
correct the inevitable errors of design that ap¬ 
pear during this experimental stage, it undoubt¬ 
edly would have had in its possession at the be¬ 
ginning of World War I one of the world's most 
reliable and efficient machine rifles. There is 
very little question that the mystery of mass pro¬ 
duction to Europeans, and especially the French, 
was the contributing factor that made them treat 
the gun as being simply non-existent. That the 
basic principles were sound is shown by the fact 
that at a much later date several battle-tested 
light machine guns and rifles have used iden 
ticaily the same operating features first presented 
by Berthier in his two designs of machine rifles. 



Chapter 15 

KJELLMAN MACHINE GUN 


Sweden made the next contribution to auto¬ 
matic weapon development with a very interest¬ 
ing automatic machine gun. Officially known as 
the Kjellman, it was the result of what could be 
called “two-stage" progression. Originally de¬ 
signed for the 6.5-mni Swedish Army rifle car¬ 
tridge. ii was water cooled, belt fed. recoil oper¬ 
ated. and had a rate of fire of 500 to 600 rounds 
per minute. The weight of the weapon, minus 
water in the jacket, was only 28 pounds, which 
puts it in the lightweight dass. The rear-seared 
firing mechanism left it at the end of a burst in 
a cocked-bolt position. The operating energy de¬ 
rived from what is known as the short recoil 
system. 

by "two-stage” development, it is meant that 
the basic operating principles were originally 
conceived and paten led by Lt. D. H. Friberg of 
the Swedish Army as far back as 1870, in an at¬ 
tempt to design for bis country an efficient man¬ 
ually operated machine gun. His endeavors re¬ 
sulted in the development and patenting of 
many features, especially the locking system. Ilis 
death, however, cut short any attempt at actu- 


Locking System Designed by Friberg and Used by Kjeliman. 


ally producing a shooting model of his designs, 
in 1907, 37 years later, a civilian gun mechanic, 
Rudolf llenrik Kjellman of Stockholm, Sweden, 
in trying to enter the automatic machine gun 
field, became interested in Fribcrg’s basic prin¬ 
ciples. In line with the Swedish lieutenant s con¬ 
ception, he made a pilot model of an automatic 
firing mechanism that employed short recoil to 
actuate the components. 

On the Kjellman-Friberg automatic machine 
gun, the barrel and bolt recoil securely locked 
together for a distance of 18 millimeters. At this 
point the bolt is unlocked from the barrel and 
continues to the rear, accelerated by a pivoted 
lever. Two projections at the point of unlocking 
hold the barrel and barrel extension to the rear 
against the barrel return spring and the bolt 
continues to compress the driving spring. The 
fired cartridge case is extrac ted by a T slot on the 
face of the lx>lt and the empty brass travels with 
the bolt 10 the extreme rear position. It is ejected 
on counterrecoil by the introduction of the in¬ 
coming round in the T slot, plus contact with a 
gradual angle that engages the empty core dur¬ 
ing this part of its forward movement. 

The round being chambered is first positioned 
by a movement of a sliding bolt face very similar 
to that of the Maxim. When the countcrrecoil- 
ing bolt has reached a distance of 18 millimeters 
from battery, it strikes the pivoting breech locks. 
This simultaneously releases the barrel and bar¬ 
rel extension and locks them to the boh, and all 
continue as a unit towards battery. If the trigger 
is held back, the firing pin is automatically re¬ 
leased just before the entire recoiling mass makes 
contac t with the receiver. The safety feature is 
also controlled by the breech locks which serve 
as an adequate obstruction in the path of the fir¬ 
ing pin until the firing mechanism is securely 
locked. 

A fire regulator is located on the left side of 
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the weapon. It permits the operator to choose 
automatic or single shot. Due to the gradual 
camming effect on the empty carttidgcs. the 
cases, while positively ejected, are done so with¬ 
out being thrown I'orcibK Irom the gun. I his 
unusual method c aused K jellman to inc orporate, 
as an accessory to his gun, a metal receptacle that 


fitted in a slot beneath the receiver. This box has 
a trap in the top and each round, as ejected, is 
cammed through this opening. I lie bottom of 
the comainci slides between two light angles. 
It is spring loaded and at the end ol a long burst 
or alter cumulative firing, the gunner can pull 
bac k on a metal tab and dump the empty cases. 
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When the last round has been fired from a 
belt, the operating mechanism is automatically 
seared to the rear. This feature facilitates load¬ 
ing as the bolt has to be in a retracted position 
when the first round is positioned. The conven¬ 
tional fabric belt is employed. It holds a total of 
250 rounds, already packed in a light wooden 
container. 

This weapon was given official consideration 
by the Swedish Army. Extensive trials were held 
and, for its stage of development, it held up re¬ 
markably well. Sweden, however, like the United 
States, not only had long been at peace, but saw 
no immediate prospect of war. Nothing but tests 
by the Army and a passive Government interest, 
as shown by the purchase of less than half a 
dozen of these weapons, ever resulted from the 
combined efforts of the two inventors. 

Kjellman, thinking he could possibly arouse 
more interest if he refined the weapon to a point 


where it could he used by the infantryman as a 
machine rifle, did reduce the profile and stream¬ 
lined the gun by adding a lightweight swxk and 
tripod. For some unknown reason he retained 
the watcr-cooling feature with its bulky jacket. 
Had he chosen to make an air-cooled gun along 
these lines, lie no doubt would have given the 
Madsen machine rifle severe competition. 

Captain Lindengrcn, of the Swedish Army, 
who was considered one of the leading author¬ 
ities on small arms, made many complimentary 
statements in writing about both weapons after 
witnessing the official trials. He wrote an article 
pointing out that, while the gun employed a very 
short recoil to work the mechanism, it was more 
securely locked than any other known automatic 
arm. To prove his statement he showed by spark 
photography that the bullet was 98 feet from the 
muzzle of the weapon before unlocking of the 
breech began. 



Chapter 16 


REVELLI MACHINE GUN 


A young Italian inventor in die year 190S ap¬ 
plied for his first patent on machine guns. It was 
to be followed by many others during the years 
in which his name was prac tically synonymous 
with Italian automatic weapon design. This pro¬ 
lific designer, later to become a high ranking 
military officer, was bethel Abiel Revelli, a resi¬ 
dent of Rome. 

I he automatic firing mechanism he had de¬ 
veloped was a water-cooled machine gun with a 
box magazine, chambered for the 6.5-min service 
rifle cartridge and weighing 38 pounds without 
mount. The maximum rate of lire was officially 


set at 500 rounds per minute. It was one of the 
few medium-weight machine guns to employ a 
magazine instead of the customary belt. Its 
unique method of feeding employed a metal box 
with 10 compartments of 5 rounds each, making 
a total of 50 shots per magazine. The ammuni¬ 
tion container, when inserted in the feedway, 
was so constructed that, after the first live shots, 
the magazine itself was indexed over one com¬ 
partment. When these additional live rounds 
had been fed through, the process was repeated 
until the entire contents were expended without 
interruption of lire. An oil pump for automatic 
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lubrication of each round was an integral part 
of the receiver. 

There being no immediate prospect of war, 
nothing was done about the manufacture of the 
weapon except for the few handmade working 
models produced locally by the inventor. Revelli 
early became assoc iated with the Fiat automo¬ 
bile plant located at Turin, Italy, and it was this 
company that first became interested enough to 
make a lew demonstration models. There is an 
official record of the submission of a Revelli 
machine gun to an United States Army board 
in 1911, and in 1913 a test report by the Italian 
Government stated the weapon was suitable for 
service use. The gun employed at the time a 
lOO-iomul magazine in lien of the f>()-round de¬ 
vice. While it functioned satisfactorily, it was 

0 

thought to exert too much weight at the left side 
of the mechanism when first positioned in the 
feedway, and restoration of the smaller lx>x was 
recommended. 

Italy’s entry into World War I gave Revelli 
and his theories of machine gun construction a 
great opportunity, of which he took lull advan¬ 
tage. This water-cooled model was turned out in 
great numbers by the Fiat Co. along with many 
other designs by this creator of Italian machine 
guns. Fite main Italian automatic infantry 
weapons stemmed from the earlier trial and de¬ 
velopment projects initiated by Fiat. The tests 
had been personally conducted by Revelli. who 
by this time held a captain's commission in rec¬ 
ognition of his being instrumental in furnishing 
Italy with a machine gun of native origin. 

To fire the weapon, the selector switch is 
moved from “Sicura” (sale) to “Rapido" (fast, 
or full automatic) and the trigger button pushed 
forward, bringing the sear out of contact with 
the holt. This permits the striker to be thrust 
forward under compression of its driving spring, 
sending the firing pin into the primer to explode 
the powder charge in the cartridge. As the bullet 
travels down the barrel, the rearward action of 
the gas pressure against the cartridge base pushes 
with corresponding force against the breech¬ 
block. 

The barrel sleeve and breechblock move back 
locked together for a distance of a half inch. The 
barrel extension is stopped at this point by a 
cross bar fixed to the receiver. Unlocking now 


begins by means of a wedge which starts to ro¬ 
tate about a fixed axis at right angles with the 
bore. As the breechblock goes back, the wedge 
is forced to swing to the rear. 

The wedge passes through a slot in the under 
side ol the sleeve at an angle that cams the sleeve 
and barrel to the rear. This slight delay permits 
the bullet to clear the bore and the gas pressure 
to drop to a safe operating limit. At this point 
the wedge is moved entirely out ol engagement 
with the breech block. The latter travels back¬ 
ward under the momentum imparted to it by 
the blow-back gases. A nose on the under side 
of the breechblock holds the wedge down for 
the remainder of the rearward action. During 
the retracting movement the extractor guides the 
empty cartridge case out of the chamber, hold¬ 
ing it to the face of the bolt until its base col¬ 
lides with the ejector which hurls it through the 
top opening in the gun. As each magazine com¬ 
partment is emptied, the projecting tip at the 
rear ol the compartment raises a pawl which 
permits the feed ratchet arm to index the next 
compartment of the magazine. 

A strong coil spring, which is extended during 
the rearward motion, provides energy lor return. 
It is attached to a connecting rod, one end of 
which hooks to a claw on the bottom of the ro¬ 
tating wedge and the other end to an adjustable 
spring fastened to the frame of the gun. 

As the breechblock continues traveling to the 
rear, its spring is compressed against the head 
of the receiver. When the force ol the recoiling 
action has been dissipated, the spring attached 
to one end of the frame in the lower part of the 
receiver exerts tension on the clamp at the bot¬ 
tom of the wedge. The sleeve and barrel are 
drawn forward as the firing-pin spring acts to 
force the breechblock forward at the same time 
that the sear holds the striker back out of en¬ 
gagement. 

In counterrecoil the breechblock strips the 
cartridge from the magazine, then positions, and 
finally chambers it. The operating parts are now- 
in battery, ready lor the release of the firing pin, 
which will start the cycle all over again. 

An unusual feature of the Revelli is that the 
cocking handle is incorporated in the rear por¬ 
tion of the bolt, and protrudes unhoused from 
the rear of the gun. It is shaped like a cross per- 
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mitting the fingers to be locked around both 
semicircular projections so that it may be drawn 
back against the tension oi the firing-pin spring. 
1 his allows the gunner to cock the piece inde¬ 
pendent ol the recoil action. 

I here is also a lever device, located dircctlv 
above the thumb trigger piece, which permits 
both single shot and automatic tiring at the will 
of the gunner. When single shots are desired, the 
selector switch is moved to “Lento" (slow) on 
the left side ol the safety switch, permitting one 
shot to be In eel eac h lime the trigge r is pressed. 
Pushed to “Rapido” (fast, or full mtlomatic) at 
the extreme right, it fires automatically as long 
as the trigger is depressed. The vertical center 
position ol the lever is marked "Sinin a {sale). 

To load the magazine, the Revel It uses a trick 
magazine feeding system known as the “mouse¬ 


trap action." In theory, the device provides far 
more llexihilitv than is possible horn a helt-led 
mechanism. I he magazines arc small and com¬ 
pact. i hey can be inserted rapidly and «uc ex¬ 
pelled automatically from the gun when emptv. 
In actual warfare, however, it was found that the 
magazines damage verv easilv. T his alone offsets 
the apparent advantage ol the svstcin. 

A tip on the magazine follower on each sec¬ 
tion protrudes from the hack. T his part may be 
pressed down by the thumb of the lei t hand while 
the base ol the camidge is forced down in Ironi 
ol the’ follower and slicks in under the locking 
lips ol each section. Five cartridges mav thus be 
led into eac h ol the magazine wells, therein re¬ 
plenishing the ammunition without removing 
the box Irom the gun. 

I d install the maga/ine, it is inserted in guides 
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in the feed way from the left-hand side of the 
gun. As each cartridge is chambered, the indi¬ 
vidual spring in the compartment forces the next 
cartridge up the line to be picked up by the 
forward motion of the breechblock. When the 
fifth and last cartridge in the compartment has 
been fired, the tip protruding from the back of 
the magazine engages a part of the mechanism. 
The latter shifts the box over to the right far 
enough to bring the next magazine compartment 
into line with the counter-recoiling bolt. When 
completely empty, the magazine is expelled 
from the gun on the right side. 

A hinged plate covers the ejection slot on top 
of the gun. When ready to hre, the operator lifts 


it up to allow the empty cartridge cases to be 
thrown out through the opening. 

The method of operation employed in the 
Revelli is known as “recoil and blow-back,” or, 
in other words, retarded blow-back. The rear¬ 
ward thrust of gases in the firing chamber acting 
against the case pushes it back against the breech¬ 
block, causing a slight delay in unlocking. In the 
true sense of the word, the weapon is at no time 
securely locked, as in recoil-operated mecha¬ 
nisms, but utilizes hesitation to drop the gas 
pressure to a safe operating limit. The breech is 
then opened by the rotating wedge which con¬ 
nects the breechblock and barrel during the first 
stage of recoil movement to the rear. 



Chapter 17 

LAIRD-MENTEYNE MACHINE GUN 


On 15 September 1915 a test of an JEnglish- 
made machine gun was ordered at Springfield 
Armory, Springfield, Mass. In the trial that fol¬ 
lowed it failed so miserably that it is mentioned 

; 

here only to straighten out the classification of 
the weapon. It has been referred to as the Cov¬ 
entry machine gun, the C. O. W. rifle-caliber ma¬ 
chine gun, and the Laird-Menteync automatic 
gun. The first two designations were acquired 

because the Coventry Ordnance Works of Cov- 

* 

entry, England, manufactured and promoted it 
in the testing at Springfield. A representative of 
the company was present to fire the piece. 

The median ism real I v was the invention of 

$ 

two French mechanical engineers, Paul M. Men- 
teyne and Pierre A. Dcgaille, who as early as 20 
October 1909 filed for a patent on the newly 
designed gun. Lacking capital, they spent 4 
years before they finally interested a responsible 
gun manufacturing company in making a work¬ 
ing model. The Coventry Ordnance Works pro¬ 
duced two guns and offered them for trial by 
the United States Army. Charles W. Laird, a 
British engineer, was associated with the firm’s 
development of the gun. 

The weapon is best described as an air-cooled, 
magazine-fed, recoil-opera ted machine rifle using 
our standard service cartridge. The bolt is re¬ 


volved to lock and unlock by engaging cams in 
the receiver, and the gun was loaded from be¬ 
neath. It was so arranged that when the last 
cartridge was fed into position for chambering, 
the empty magazine automatically detached it¬ 
self and fell to the ground. A fully loaded one 
was then inserted. It could be fired single shot 
or full automatic by the movement of a post 
device that was located directly in front of the 
trigger. A safety feature was incorporated in its 
construction whereby the cams that rotated the 
bolt for locking also revolved into alinenient the 
firing pin with its tunnel in the bolt body. It 
was an impossibility to fire the weapon before 
the action was securely locked. The large main 
spring served also as firing-pin spring, since the 
inertia of the mass going into battery drove the 
end of the firing pin into the primer after cams 
turned the lugs on the boll into the mating re¬ 
cesses in the receiver. 

Considering the date of application for patent, 
this weapon had many advanced features that 
were used successfully in later guns, despite the 
Failure of the Laird-Mentevne when subjected 
to the vigorous Springfield Armory test. The in¬ 
ventors staled in their claims that the mecha¬ 
nism was more adaptable to a larger shell gun 
than to the commercial rifle caliber as demon¬ 
strated. 
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AIRCRAFT AND AIR-BORNE WEAPONS 



Chapter 1 

EARLY AIRCRAFT DEVELOPMENTS 


Aerial History Before Kitty Hawk 

The development of the automatic machine 
£un was so far ahead ot the rest of the mechan¬ 
ical world chat shortly after the turn of the twen¬ 
tieth century, as if by a predetermined agree¬ 
ment, progress in this field of endeavor tem¬ 
porarily ceased. It seemed to be waiting for a 
companion ac hievement, the airplane, to join in 
a combination that would result in man $ most 
devastating instrument of war. 

Of all the classes of society, perhaps the highly 
practical gun designer heaped the most ridicule 
on the “crackpots" who continually tinkered 
with horseless carriages and contraptions with 
wings. During this era some of the world's most 
skilled mechanics worked on the perfection of 
weapons, since this work represented a certain 
means for inventors to be reimbursed financially 
for their efforts. Having accomplished them¬ 
selves what heretofore was considered impos¬ 
sible, they very humanly did not credit others 
with being able to do the same. The ability of 
man to fly in the air was thought to be hardly 
more than childish fantasy, but patience and in¬ 
genuity were at last making a fact of the unbe¬ 
lievable. 

As early as the vision of the wonders of Might 
itself came premonitions of the inevitable horror 
that would surely follow the phenomenon. Even 
the early legends of India contain prophecies 
that in time there would be built “an aerial 
chariot with sides of iron and dad with wings 
which hurled down upon the city missiles that 
destroyed everything on which they fell/' 

During and following the ancient and medi¬ 
eval ages, men wrote boldly of Hying hut did 
little or no experimenting. Most of their theories 
during these sterile centuries were naturally 
based on the flight of birds. Roger Bacon, of gun¬ 
powder fame, described in his writings an "in¬ 
strument to flie withal 1 so that one sitting in the 


midst of the instrument doe turn an engine by 
which the wings, being artificially composed, 
may beat the ayre after the manner of a flying 
bird." Leonardo da Vinci, another prophet of 
the future, conceived the parachute, “a domed 
ioof of starched linen, 18 feet wide and 18 feet 
long," by means of which a man could “throw 
himself from any great height without fear or 
danger.” Theoretical discussion of flying con¬ 
tinued to increase throughout the sixteenth, sev- 
cntcenih, and eighteenth centuries until at last 
something practical in the way of Might was at¬ 
tempted. 

On 19 September 1783, Lhe Montgolfier 
brothers of Paris, France, built the first success¬ 
ful hot air balloon. Their gas-filled envelope was 
sent aloft with a sheep, a rooster, and a duck as 
passengers before the assembled court of Louis 
XVI. Three days after all had returned in good 
shape, a brave individual named Jean Francois 
Pilatre dc Rozier became the first human aerial 
passenger. He had hardly landed safely when 
M. tie Vilette, a representative of the Journal dc 
Paris, went aloft with de Rozier. While the news¬ 
paper made much of a Frenchman being the 
first human being to make an ascent, greatest 
emphasis was placed in pointing out the advan¬ 
tages the balloon would give to an army on land 
and to a navy at sea. In short order, books were 
being hawked on the streets of cities in every 
land close to France predicting that the French 
would descend upon them some still night, with 
troops being transported by noiseless balloons. 
This psychological scare seemed to excite almost 
everyone about the possibility of the balloon in 
warfare except the French, who took it simply 
as a great national achievement and very little 
else. 

A more important discovery took place across 
the channel in F.ngland in 1810 when Sir George 
Cayley built tire world’s first glider. It worked to 
the extent of successfully carrying a man in the 
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air. The glider was a brilliant achievement in 
that it not only lifted a man in free flight and 
landed without killing the operator, but also 
laid down the first sound aerodynamic principles 
upon which licavier-tlian-aii machines are based. 
For in order to be successful, Cayley had to mas¬ 
ter many complex problems that worked in di¬ 
rect opposition to each other, such as cross-wind 
stresses, drag, and the constant pull of gravity. 
Sir George patiently sought by experience just 
how things actually worked instead of going by 
mental calculations that were based for the most 
part on hyjjothesis. 1 .ike many others before him 
he died thinking himself a failure, whereas in 
reality he left a great contribution in his chosen 
field. He undoubtedly was the pioneer in the 
study and development of elementary aerody¬ 
namics. 


Although Cayley proved that a man-carrying 
heavier-than-air machine could be kept aloft by 
air currents, practically all effort in this direc¬ 
tion was dropped in lavor of the balloon, the 
popularity of which was growing by leaps and 
bounds. The French Revolution gave it its 
greatest impetus and its fust use as a military 
device. Scarcely a war followed in which the gas- 
filled bags did not play a conspicuous part. 

In this country a Professor I.owe organized the 
United States Army's aeronautical corps, which 
saw much active service during the Civil War. 
The professor himself logged more than 3.000 
ascents in captive balloons, often staying aloft 
all day to observe movements of the Confederate 
troops. One of his companions on numerous 
ascents was a young German military attache, 
0)1. Ferdinand von Zeppelin, who at the time 
was serving as an observer for his government. 
He seemed to be more interested in the possi¬ 
bilities of the balloon in warfare than in the tac¬ 
tics employed by the opposing forces. 

Its desperate position in the Franco Prussian 
War caused France to authorize the formation 


by Felix Nadar of the "Ballon Poste" in order to 

* 

float mail and passengers out of the besieged city 
of Paris. Later, the entire French Government 
used this method of escape when it seemed cer¬ 
tain the city would be captured. 

It was during the blockade of Paris that Amer¬ 
ican citizens were first subjected to antiaircraft 
fire. W. W. Reynolds, an agent for the Reming¬ 


ton Arms Co., and C. W. Way, a New York mer¬ 
chant, were caught in the siege. They persuaded 
the authorities to build them a balloon, and on 
7 October 1870, they ascended, accompanied by 
two French aeronauts. The basket was heavily 
loaded, mostly with French gold in payment for 
armament sold to the Emperor Napoleon, and 
failed to rise properly. As it drifted low toward 
the German lines, it was shelled by Prussian ar¬ 
tillery, sniped at by infantry and followed by 
troops of galloping horsemen. Alter several per¬ 
ilous escapes they were finally blown out of range 
of their pursuers and landed safely beyond the 
Prussian lines in a field near Amiens. 

With the development of a power source 
known as the gasoline engine, the construction 
of balloons made with a longitudinal lattice 
framework of ribs with a light aluminum skin 
followed. 1 he name ’dirigible” was given to this 
type of airship. The designers believed the day 
had at last arrived when a balloon could be 
guided by an outside power source to and from 
any destination and not be dependent on change¬ 
able currents of air for its motive power. 

An airship of this type was devised by the 
French in 1897 but it was far from successful. 
Two years later Germany developed the first 
practical aircraft along these lines. Santos-Du- 
niont, a Brazilian living in Fiance, working on 
different principles from the German inventor, 
also succeeded in constructing a successful 
lighter-than-air ship. 

Fhe French Armv, however, had other ideas 
concerning aircraft and paid little attention to 
the successes of the dirigibles. As early as 1891 
it had commissioned Clement Ader, considered 
the foremost aeronautical enthusiast in France, 
to build for the army its first military Iteavier- 
than-air plane. Ader. an electrical engineer by 
profession, was closely associated with the de¬ 
velopment of the telephone in France. In ob¬ 
serving the activities of balloons at that time, he 
thought the nation could best protect herself by 
the construction of living machines. After select- 
ing the bat as the best model to imitate, he 
started to build a craft similar in appearance to 
this creature, which he called the Avion.” It 
was provided with a 40 horsepower motor driv¬ 
ing 2 propellers. 

The whole project was kept in great secrecy. 
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Ader's Avion, the First Government-Sponsored Flying Machine. 


The French Government, considering the Adcr 
flying machine already an accomplishment, ap¬ 
propriated JJ100.000 for the founding of an ar¬ 
senal to construct and subsequently arm a fleet 
of the planes. The plan proved disastrous to both 
Ader and his military backers, tor on I t October 

t 

1897, after f> years of hard work, the aircraft was 
completely wrecked in its initial attempt at flight 
and the authorities refused to advance any more 
money for further experiments. No doubt the 
government was anxious to avoid criticism over 
its already vast expenditure which had nothing 
to show for it beyond a totally wrec ked aircraft. 

Sir Hiram Maxim, who originated the world’s 
first successful automatic machine gun, was ap¬ 
proach ed by the British Government which 
agreed to finance the building of a living ma¬ 
chine if Maxim would design it. The inventor, 
never a modest man about his ability in any 
field, agreed to construct a large aircraft ol the 
multiplane type with a wing spread of 120 feet, 
lie provided it with 2 steam engines, each capa¬ 
ble of generating 175 horsepower. 1 lie com¬ 
pleted assembly weighed 7.000 pounds, hut like 
Ader’s plane it too was wrecked in its first at¬ 
tempt to fly and the project was abandoned. The 
British Government, evidently expecting perfect 
performance as in the case of Maxim's first model 
of his mac hine gun, was disappointed and with¬ 
drew' its support. 

Ader’s and Maxim’s efforts can best be summed 
up as serious efforts to fly but with no proved re¬ 
sults. However. Maxim did contribute one thing 
to aviation. He argued successfully that an air¬ 
plane, because it was intended to fly, did not 


necessarily have to flap its wings like a bird. As 
he stated, "If airplanes should be constructed 
like birds to be more efficient, then by the same 
token locomotives should he built like horses." 

Samuel P. Langley was a great pioneer in 
American aviation who was continually harassed 
by bad fortune. This former architect, in asso¬ 
ciation with Charles E. Manly, built several con- 
traptions called "Aerodromes" and while they 
never managed to fly, present-day authorities 
have adjudged them magnificent failures. That 
is, they were of sound construction and as ad¬ 
vanced as it was possible to be at the time, espe¬ 
cially in respect to motive power. 

Langley was fortunate in having the services 
of Manly, a typical American inventive genius. 
IIc had designed gasoline engines, weighing only 
125 pounds and capable of developing 52 horse¬ 
power, which were far in advance of anything 
known at the time. One of these engines officially 
generated I hoisepowei to 2.4 pounds in weight. 
It was successfully run in spite of the assurances 
of many eminent engineers and experts that it 
was impossible for a power plant to be designed 
under eight pounds per horsepower. The five- 
cylindered liquid-cooled motor ran, in an offi¬ 
cial test. 10 hours without stopping. This hap¬ 
pened during an era when it took practically 
that much time to get the conventional automo¬ 
bile engine started. 

In 1903 the Board of Ordnance and Fortifica¬ 
tion of the United States Army directed Langley 
to construct a large model of his Aerodrome and 
appropriated 350,000 to defray the cost of the 
experiment. This craft with its 52-horsepower 
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The Launching cl Langley's Aerodrome, 7 October 1903. 


engine weighed only 830 pounds. Its dimensions 
were 48 feci in width and 52 feet in length. Two 
attempts were made to launch the craft from 
Langley's houseboat on the Potomac River, near 
Washington, 1). C.., on 7 October and again on 
8 December 1003. During both efforts, accord¬ 
ing to witnesses, the Aerodrome became entan¬ 
gled in the launching gear and fell headlong in 
the Potomac. Following the last attempt, the 
press ridiculed the whole project so much that 
Congress refused to vote any more money for 
the venture. Regardless of its apparent good de¬ 
sign, the fact remains that it did not fly and each 
effort to do so resulted in the complete wreckage 
ol the craft in an inglorious manner. As one of 
the spectators put it, the Aerodrome ’slid into 
the water like a handlul of mortar.” 

The Wright Brothers and Other 
Early Pilots 

It became the lot of two modest young men, 
Orville and Wilbur Wright, whose background 
consisted mainlv in the building of bicycles, to 
fulfill the age-old dream that had bested man¬ 
kind from the earliest days to the twentieth cen¬ 
tury. For on 17 December 1903, their “con¬ 
temptible orange crate,” held together with glue 
and wire and powered by a wheezing 4-cylinder 
gasoline engine, became air borne after being 


launched into a 27-mile wind at Kitty Hawk, 
N.C. Orville Wright was at the controls through 
the element of chance, the brothers having tossed 
a coin as to which one would have the signal 
honor. Wilbur had won. but the first attempted 
launching 3 days earlier had been unsuccessful 
because of a broken guv wire at the time of take- 
oft, and it was now Orville's turn. This act, like 
almost all others of world-shaking importance, 
took place in the humblest of surroundings, as 
the sand dunes on this bleak shore were hardly 
an appropriate backdrop fur what was destined 
to become both the wonder and the scourge of 
civil izat ion. 

In a halting erratic flight of 120 feet, aviation, 
as we know it today, came to life. The 12-second 
phenomenon was witnessed by five heretofore 
skeptical local residents and by a confident Wil¬ 
bur Wright. Fhe watchers were John Ward, a 
boy of Hi. John T. Daniels, W. 5. Dough, and 
A. D. Etheridge, all of the nearby Kill Devil life¬ 
saving station; and W. C. Brinkley, a lumber 
buyer. Three of the five had come only to give 
help in case of disaster, but all had attended the 
most astounding event of the twentieth century. 

Three other flights were made that day. T he 

w / 

filial one, with Wilbur piloting, started at 12 
noon. Flic distance covered was 852 feet and the 
time of flight 59 seconds. Immediately following 
a successful landing, a sudden gust of wind blew 
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The First Flight by Man. The Wright Brothers at Kitty Hawk, 17 December 1903. 


the airplane over and damaged it so severely it 
was never flown again. 

The Wright brothers’ accomplishment was no 
accident. Their great advance was not in the 
building of a superior power plant, as Manly, 
by every known standard of comparison, had 
surpassed them in the Langley plane. Rather, 
the real basis of this success was their brilliant 
achievement in obtaining balance in flight and 
control of direction by means of wires which 
acted as rudders and warped the wings of the 
biplane in any manner desired. 

The inventors had prepared carefully for the 
eventuality of flight, having taken advantage of 
what little trustworthy science was known on the 
subject. 1 hey then set about to solve lor them¬ 
selves heretofore untnastered difficulties by 
dogged persistence and great natural aptitude. 
For example, in constituting ilieii propellers, 
they profited from what they considered a mis¬ 
take in Langley s propeller design, and built a 
homemade wind tunnel to prove the professor’s 
scientific: approach on this feature was wrong. 

Likewise they gained much from the earlier 
glider studies of Sit George Cavley and the great 
German experimenter, Liliemhal. They actually 
built and Ilew identical gliders in order to see 


for themselves how these men had arrived at 
their basic principles of aerodynamic s. That they 
were ever watc hful for any possibility of better¬ 
ment in design can best be judged by Orville 
Wright’s statement that he got the idea of wing 
warping (a means of lateral control in lieu of 
ailerons or wing Haps) from twisting the top on 
a cardboard box when wrapping a package in 
his bicycle store. 

The brothers from the first realized that, if 
they ever got an airplane into the air. they must 
learn to control it. “We thought,” said Wilbur, 
“that if some method could be found hv which 

4 

it would be possible to practice by the hour in¬ 
stead of by the second there would be hope of 
advancing the solution of a very difficult prob¬ 
lem.” 

The Wrights decided that, the best wav to do 
this was to find some place where the wind com¬ 
monly blew at about 20 miles an hour, which 

3 r 

they estimated was the best velocity in which to 
practice. They found such a place at Kitty Hawk 
in the late summer of 1000. 

Using various models of gliders, they observed 
the effects of speed, lilt, and pull in varying posi¬ 
tions so that they slowly began to learn exactly 
what to expect when they first attempted to fly. 
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They experimented with new shapes of wings 
and found that, by twisting its surface in con¬ 
junction with a pivoting rudder, the glider could 
be balanced in flight. 

When not. making glider (lights, the Wrights 
utilized all kinds of wing surface materials in 
the wind tunnel they had made for themselves. 
Thousands of tests were conducted in this de¬ 
vice, 16 inches square and G feet long. During 
the greater part of 1902 they not only sought to 
find the most efficient manner in which to con¬ 
struct a propeller, but actually designed and 
built an engine to drive it. 

The first aircraft to he successfully air borne 
was a mixture of bicycle manufacturing knowl¬ 
edge with considerable aeronautical experience, 
plus a large measure of genius. Its total weight, 
including the pilot, was 750 pounds. The motor 
was officially rated at 12 horsepower, and car¬ 
ried air-borne 08 pounds of weight per horse¬ 
power. It had a maximum motor revolution of 
1,020 per minute, while each of the 2 propellers 
had a revolution of 840 times per minuic when 
in flight. 

The event was heralded in the press with ban¬ 
ner headlines and the public accepted it with 
both skepticism and awe. People were hardly 
able to visualize man Hying through the skies 
when the roads and streets were cluttered by 
“cranks” trying to nurse the “one-lungers” of 
their horseless carriages back to life. At the same 
time many individuals realized the military po¬ 
tentialities of aircraft if refinement did follow 
and a reliable motor could be made that allowed 
such a device to be used for these purposes. That 
is, practically everyone realized this but military 
men themselves, who seemed very content to 
tinized nitroglycerin with cellulose to form a pio- 
gressive burning propellant. 

This situation was true in all countries, doubt¬ 
less as a result of the earlier failures of craft de¬ 
signed by Acler, Maxim, and Langley. Neverthe¬ 
less, the successful flight of the Wright airplane 
was destined to affect warfare, and especially 
machine-gun design, just as much as did Vicille s 
discovery of smokeless powder by rolling gela¬ 
tinized nitroglycerin to form a progressive burn¬ 
ing propellant. 

In 1904 the Wright brothers continued their 
experiments on Huffman Prairie, near Dayton, 


Ohio, with a new machine. Over a hundred 
flights were carried out. In 1905 distances up to 
24 miles were covered. In the next 2 years the 
brothers devoted a great deal of their energies 
to the construction of new machines and to busi¬ 
ness negotiations. Still very liLtle attention was 
attracted to their remarkable flights. 

In the fall of 1907 the Aerial Experiment As¬ 
sociation was organized by Dr. Alexander Gra- 
ham Bell, inventor of the telephone. Commenc¬ 
ing in 1908, simultaneously with the Wright 
brothers’ activities, the association carried on its 
experiments, with headquarters at Hammonds- 
port, N. V. The organization was composed of 
Dr. Bell, Glenn II. Curtiss, Thomas E. Sclfridge, 
F. W. Baldwin, and J. A. D. McCurdy, the latter 
two being Canadians. 

The association built a number of machines, 
the design of each being credited to an individ¬ 
ual member. The first plane constructed was the 
“Red Wing,” which covered a distance of 819 
feet on 12 March 1908. Selfridge was given credit 
for its general plan although the test flights were 
conducted by Baldwin. 

On 8 August 1908, Wilbur Wright captured 
the imagination of Europe when he flew his ma¬ 
chine over a race course near Lc Mans, France. 
Actually there had been earlier short flights in 
Europe. Alberto Santos-Dumont, for instance, 
had flown his biplane for a distance of 150 feet 
in October 1906 and made other brief hops the 
same fall. And in 1907 Henry Farman had pi¬ 
loted a Voisin machine at Issy, France, in a cir¬ 
cular flight of 1 kilometer. 

At Le Mans, Wright was air-borne for only a 
minute and forty-seven seconds, but S days later 
he was aloft for 4 minutes, during which time he 
executed all kinds of maneuvers. On 21 Sep¬ 
tember 1908, he remained in the air for more 
than an hour and a half, flying a distance offi¬ 
cially estimated at 42 miles, and afterwards made 
many other prolonged flights. 

The successes of the Wright brothers started 
a frantic renewal of effort on the part of Euro¬ 
pean inventors and flying machines were con¬ 
structed in every major country of Europe. The 
next 5 years were spent in attempts to create 
new air records. In the middle of 1909 flights of 
unusual proportions became an everyday oc¬ 
currence. 
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Men like Bleriot, Santos-Dumont, Farman, 
Latham, and Y'oisin were among the most prom¬ 
inent to contribute to the rapid growth of avi¬ 
ation. They flew great distances and at unbe¬ 
lievable heights in their rickety contraptions. 
On 15 July 1909, Bleriot crossed the English 
Channel from Calais to Dover, a distance of 31 
miles, in 37 minutes. He landed in a meadow 
only a few feet away from the spot where Blan¬ 
chard and an American doctor, Jeffers, had as¬ 
cended in their balloon for tlie first aerial chan¬ 
nel crossing 120 years before. On 16 November 
1909, Farman covered 134 miles in 4 hours, 17 
minutes, and 53 seconds. 

An American, Glenn Curtiss, carried away the 
Gordon Bennett prize when an air show was 
staged at Rhcims, France. lie did it in a plane 
of his own construction that averaged the un¬ 
heard-of speed of 47 miles per hour over the 
whole course. Curtiss came back to America and 
won §10,000 offered by the Neiv York World 
for the first flight from Albany to New York 
down the Hudson River. By this time he had 
invented and patented a system whereby a mov¬ 
able hinged aileron controlled a machine in 
flight, a feature considered by many to be one 
of the greatest contributions to aviation. 

Beginnings of Military Aviation 

In this country Congress, having already spon¬ 
sored a signal failure, was reluctant to give aid to 
aviation, but in 1908 the Army did show an in¬ 
terest. In October of that year the first test flight 
for the United States Army took place at Fort 
Myer, Y’a. It reserved the right to pay the de¬ 
signer §25,000 provided the machine met certain 
specifications, which were incidentally above and 
beyond anything thought remotely possible. One 
was that the aircraft s speed must hold a continu¬ 
ous 40 miles per hour and fly a distance of 100 
miles. The Wrights were the only applicants to 
submit a complete machine and fulfill the re¬ 
quirements. In the official test the Wright plane 
flew slightly faster than the specified speed and 
covered the maximum distance of its fuel load, 
a total of 125 miles. The entire trial was con¬ 
ducted without any serious mishap. Specifica¬ 
tions for the machine, prepared in the adminis¬ 
tration of Theodore Roosevelt, father of the 


modern Navy, gave the United States Army the 
first airplane ever used for military purposes. 

This test, purposely carried out over Washing¬ 
ton, D. Cm where all could see for themselves, 
created much more of a sensation than did the 
Kitty Hawk flight 5 years earlier. In fact the press 
could hardly find sufficient adjectives to describe 
this new tool of war. Enthusiasm was dampened 
greatly a few days later by an untimely and tragic 
accident when Orville Wright, with Lt. Thomas 
E. Selfridge as co-pilot, on taking off from Fort 
Myer entangled his propeller with a guy wire, 
causing the plane to fall to earth. Selfridge be¬ 
came the first aii plane faLalily, while Wright was 
severely injured. The public was brought face 
to face with the sobering fact that, although fly¬ 
ing was ai length accomplished, the price for fu¬ 
ture advancement would have to be paid for in 
blood by its pioneers. 

The year 1909 also marked the beginning of 
aeronautics in Russia. It was started principally 
as a sport. A private school, located in Moscow, 
was operated by a civilian named Maslenicoff. 
It was soon taken over by the government and 
known from then on as the Aviation School of 
the Moscow Imperial Aeronautic Association. 
Later another school was organized at Odessa, 
and at each army maneuver held after this, officer 
graduates were invited to show their piloting 
skill. Any proved ability was recognized by pro¬ 
motion. The training became so popular with 
the army that a third government flying school 
was established at Sebastapol. The honor gradu¬ 
ates of the earlier classes of the Imperial School, 
Captain Ulianin and Lieutenants Rudneff, Pio- 
trovsky and Matsievitch, were placed in charge, 
after first having been ordered to France to ob¬ 
serve the latest techniques in the art of handling 
planes. 

The Russian Army Aviation Force was a part 
of the Engineering Corps, known as the General 
Military Technical Department, with headquar¬ 
ters at Petrograd. The Russians have always been 
air minded and their progress was steady 
throughout this early development period. 

The specifications set by the United States 
Army in 1908 for testing aircraft formed the 
standard bv which the rest of the military world 

i i 

judged the value of planes until 1910. The 
French then organized what was called the 
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French Military Competition, which was origi¬ 
nated to further the refinement and betterment 
of design of airplanes in that country. 

The conditions to be met by the competing 
aircraft and the prizes to be awarded the winners 
were based on the following requirements: 

The airplane and engine must have been con¬ 
structed in France and be capable of a flight of 
180 miles without stop, carrying at the same time 
600 pounds above the fuel load; the speed must 
average a minimum of 37.3 miles per hour; and 
if this much of the test is completed successfully, 
then altitude flights must be made during which 
the machine must rise with a full load to a 
height of 1,460 feet within 15 minutes of taking 
off. 

The machine turning in the best performance 
would be bought by the Ministry of War for the 
sum of 100,000 francs, and the manufacturer 
given an order for 10 additional machines of 
identical design at 40,000 francs each. An extra 
bonus of 500 francs would be allowed for each 
mile an hour reached above the 37.3 minimum. 

The makers of the machines turning in the 
second and third best performance would receive 
orders for six and four mac hines respectively, at 
the same price. If only one machine came up to 
specifications, the designers would receive an 
order for all 20 aircraft. 

Kncouraged by the monetary inducements of¬ 
fered, 16 French producers designed and con¬ 
structed special types of airplanes. 34 in number, 
for trial in the 1911 Military Competition. The 
final test was over the 496-mile course between 
Rheims and Amiens. Eight planes passed the 
lest, the winner being a pilot named Wcyman, 
flying a Nieupori monoplane with a Gnome mo¬ 
tor. He had an average speed of 73 miles per 
hour. 

This unique plan to give an incentive to air¬ 
craft development proved the most beneficial 
thing that could be done for aviation and, as it 
turned out, was the salvation of France. The 
French proceeded from this point to outstrip 
the world in aircraft design, especially with re¬ 
spect to military types, which were tried as an aid 
to scouting during army maneuvers. Trials un¬ 
der field conditions showed the officers the mini¬ 
mum amount of service that a plane could con¬ 
tribute while still being of value to the ground 


forces, and the requirements that would have to 
be met by an airplane in order to be suitable for 
general military work. 

France’s great strides forward in aeronautics 
were watched closely by her old enemy, Ger¬ 
many. When it became apparent that the French 
were leaving cvcrvone else far behind in this 
field, the Kaiser, on 27 January 1912. offered a 
prize of 50,000 marks as an incentive to improve 
aviation for German military use. The contest 
was to be arranged and awards made by members 
of the Imperial Automobile Club, Imperial Aero 
Club, members of the German Automobile Con¬ 
structors' Association, and delegates of the Navy 
and War Departments. 

This gesture from the Kaiser was the signal for 
the German nation to concentrate on aviation. 
The Aerial League of Germany started a public 
subscription which brought in 7.234,506 marks 
the first year. The plan of the league was to train 
the largest number of pilots in the shortest time 
in order to form an adequate reserve, thus en¬ 
couraging civilian interest in the scheme. Its sue- 
cess was out of the ordinary: by the end of 1912, 
230 military pilots were registered and by the 
next year 600 were graduated. The number of 
builders grew from 20 in 1912 to 50 the follow¬ 
ing year. These successes of the Aerial League 
were instrumental in causing the Reichstag to 
pass a bill authorizing 35.000.000 marks for mili¬ 
tary aeronautics for the next 5 years. 

This was all that was needed to bring German 
aviation to a point of efficiency where record 
after record began to fall. The year 1913 saw the 
endurance mark raised by Reinhold Boehm to 
24 hours and 12 minutes, and an altitude figure 
set by Heinrich Oclrich at 26,246 feet. In this 
one year over a hundred other records were estab¬ 
lished. For instance, an aviator named Lands- 
niann covered 1,335 miles in a single flight which 
was at the time the longest distance ever traveled 
by man in one day. I lie secret of the plane lay in 
the design of its Mercedes motor, which was a 
direct result of the interest created by the Kaiser s 
award to encourage inventors. 

After the accident that cost the life of Lieu¬ 
tenant Selfridge, there was a stalemate in Ameri¬ 
can military av iation. 1 he next official flight took 
place at Fort Myer again, although not until 
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July 1909. The machine, which was another 
Wright, successfully passed the tests and was 
bought by the Government. Lts. Frank P. Laliin 
and Benjamin 1). Foulois were assigned to te- 
ccive Hying lessons from the Wrights. An aviat ion 
field was established at College Park. Md.. and 
a young captain, Charles DeFoiesi Chandler, 
then disbursing officer of the Signal Corps, was 
made officer in charge of the Aeronautics Divi¬ 
sion ol the Signal Corps. 

Wilbur Wright served as the instructor and 
taught Captain Chandler and Lts. F. P. Lalmi. 
Benjamin 1). Foulois, Frederick E. Humphreys, 
I DeWitt Milling, II. II. Arnold, and George 


C. Sweet, the latter being assigned to the school 
tor instruction by the Navy Department. 

The next venture bv the Army in aviation was 
the acceptance of its first dirigible in October 
1909. It was commanded by Capt. Thomas G. 
Baldwin. It too was initially tested at Fort Myer. 
with Lieutenant Lahm in charge. After success- 
fully meeting all requirements, it was flown to 
Omaha and turned over to Lts. R. S. Bamberger 
and John CL Winter, both of the Cavalry. 

These developments were followed by the fail¬ 
ure of Congress to allow adequate appropriations 
for aviation. Wain things came to a standstill as 
far as the Army was concerned through 1910-1 I, 
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while officers of the newly formed Army Aero¬ 
nautics Division attended voluntarily nonmili¬ 
tary aviation meets and followed the literature 

on the work done bv civilian enthusiasts. 

/ 

European countries were in the midst of pre¬ 
paring for the day when airplanes would be used 
in conflict, but to Mexico goes the distinction of 
being the fust country to employ aircraft in war¬ 
fare. During the Constitutionalista campaigns 
against the Diaz regime in late 1910, a conglom¬ 
erate assortment of aircraft was purchased from 
civilian builders in the United States and Ameri¬ 
can aviators employed to fly the planes. In spite 
of the questionable quality of the flying ma¬ 
teriel that was assembled and tiie still more dubi¬ 
ous military value of the aerial maneuvers, this 
small flying force did do patrol and reconnais¬ 
sance work, particularly* in locating guerrilla 
troops in their mountain retreats. With the vic¬ 
tory of the Const itucionalista regime, the Ameri¬ 
can professionals were released and the Flying 
Corps of the Republic ol Mexico formed. 

During the Mexican border incident of 1911 
the United States Army found itself without a 
single plane to send to the troops in the field. 
This greatly agitated the few aerouautically 
minded officers who were in the service, as they 
could see that any good work done at this time 
by a flying machine would be invaluable in fu¬ 
ture planning and a wonderful incentive for ask¬ 
ing Congress to appropriate desperately needed 
funds. 

With air development left in the hands of 
civilians and with military authorities still taking 
a dim view of the role aircraft could play in 
warfare, by an odd quirk of fate the United 
States was still the first government to use an air¬ 
plane under conditions that approximated war 
between major powers. I'lic border incident with 
Mexico was a logical opportunity for this to oc¬ 
cur and the ever-alcrt civilian promoters did not 
let it go unheeded. A Wright flying machine, the 
personal property of Mr. Robert J. Collier, presi¬ 
dent of the Aero Club of America, was loaned to 
the United States Government for use on the 
border. With this machine Lt. B. D. Foulois and 
a civilian, Mr. P. O. Parmalcc. made a number of 
flights along the border carrying messages be¬ 
tween officers in command. 


Pioneer Attempts at Aerial Armament ^ 

Civilian enthusiasts in the United States w \ r < 

Hi* >» 

aware of the fact that without Government bn ' * 
ing they could never progress beyond the nov* lSi- 
sutgc of flying. They continuously planned c\* 
calculated to impress or at least interest the mili¬ 
tary high command. This was often done with 
the aid of aeronautical)}' minded Army personnt 
who willingly donated their services whenr ei 
possible to further the cause. 

One of the most, colorful of these den.o:*Aia 
tions, which was to have a far reaching effect, was 
carried out before a crowd at Sheepshead Bay 
race track on hong Island, N. Y. in August 1910. 
A pusher plane piloted by Glenn Curtiss, an avi¬ 
ation pioneer second only to the Wrights, also 
carried 27-year-old Second I.t. Jacob E. Fickel. 
who had won a reputation as an expert marks¬ 
man in his 3 years of military service since enlist 
ing as a private. ! 

All afternoon the tense crowd had been watch¬ 
ing the antics of the flimsily constructed flying 
machines. The spectators had been promised a*i 
act that had never before been attempted,n?.: J 
tfiey waited patiently as the young s<m \ 
climbed aboard carrying with him a regular-•,* 
caliber .30 Springfield infantry rifle. ' 

Lieutenant Fickcl’s intention was to fire . : V<* 
first shot from an airplane in flight at a target 
the ground. Because of his proved marksmanship 
he was chosen to perform in the opening act of a 
drama the final outcome of which no one can 
even imagine. 

With Curtiss at the controls and Fickcl clutch¬ 
ing the rifle with one hand and a wing strut wit! 
the other, the plane look off. After gaining an 
altitude of 300 feet it circled the target that had 
been erected in the center field of the race track. 
Four times the young officer, when he was not 
clinging for dear life, took aim and fired. Two of 
his four shots were bull's-eyes. The startled crowd 
roared its admiration of his skill and at the same 
time must have sensed the beginning of things 
certain to follow. 

At the time just to keep a machine air borne 
was a feat in itself, but to possess also the power 
to bring an adversary to earth stimulated the 
imagination, and the press made the most of it. 
So I diets were pictured lie ing transported by 
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The First Shc.t Fired from an Airplane. Glenn Curtiss, Pilot, ar.d 2nd Ll. Jacob E. Fickel Holding the Rifle. 


planes or silent gliders and noiseless invisible 
wars were predicted by the use of smokeless 
powder and rille-tnulfling devices. The impact 
on the public was terrific, but military minds re 
.named skeptical. They mustered mathematical 
cal< illations to prove that nothing but a rille 
could he fired from a plane, one shot at a time, 
and under certain conditions only since succes¬ 
sive and rapid explosions would upset the plane. 
And under no conditions could any great weight 
he dropped in Might since its sudden release 
would he certain to make the plane fall out of 
control. 

1 lie development of speedy aircraft was also 
discounted by the “experts’ as being wholly un¬ 
necessary as far as their use for war was con¬ 
cerned. I hose who expressed the possibility of 
equipping airplanes with two motors were 
laughed at loudly. A principle of aerodynamics 


was claimed that, if two engines were mounted, 
one would exert a mere Intel ion ol its power due 
to its proximity to the other. It was happily con¬ 
cluded that no single engine could possibly lift 
the additional one, and that, in case such an im¬ 
possibility was accomplished, failure of one mo¬ 
tor would force the plane into a power-driven 
spin. But these theories and calculations soon 
went the way of most expert advice from people 
who have been educated bevond their own ca- 

4 

parity for intelligence. 

Oil 14 November 1910. a Curtiss plane piloted 
by l.t. Kugene Kly took oil from the United 
States cruiser Birmingham and on 18 January 
1911, another Curtiss plane, also piloted by Lieu¬ 
tenant Kly, landed on the quarter deck of the 
armored cruiser Pennsylvania, anchored in San 
Francisco Bay. A crude arresting gear, with 
hooks fastened on the under carriage of the plane 
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and an ingenious arrangement of topes attached 
to sand bags stretched across the wooden deck, 
brought the machine to a slop within 2>0 feet 
after landing. \ hall hour later the pilot raced 
his machine down the boarded landing stt ip and 
became ait-borne before reaching the edge of the 
deck. 

l itis was the first step to adapt aircraft to 
naval use. A week later, on 2b January 1911, 
Glenn (amiss, altei one unsuccessful attempt to 
make a hydroplane out of his machine, the ’June 
Bug,’ put lloats under another plane and took 
oil al’tci sin hi inn. A Frem liman, I lenri Fabre, 
on 28 March 1910. had previously arisen from 
the water and flown about 1,000 feet but was 
completely wrecked in trying to land, (lurtiss 
made the first successful take oil and landing. 

On 17 February 1911, Curtiss made another 
advance in naval aviation, for on that date he 
llew his pontoon-equipped aircraft alongside the 
Pennsylvania in the harbor at San Diego, Calif., 
and was hoisted aboard with the ship’s crane. 
After a short stay aboard the vessel, the machine 
was lilted over the side and ('amiss flew it back 


to its hangar on North Island. The system of 
hoisting ;i seaplane on board and putting it over 

the side with a crane is still followed bv British 

/ 

battleships and cruisers. 

W hile development in land planes was un- 
(juestionabb greater in several other nations, the 
American Navy was making her bid for world 
supremacy in naval aviation. An aeronautical 
school was established on the academy grounds 
at Annapolis. Md. The study ol getting an air¬ 
craft into lliglil from a battleship’s deck was tlie 
first major problem taken up at the school. 

It was the opinion of United States naval archi¬ 
tects that a more practical method ol launching 
an aircralt than putting it over the side was 
needed if the airplane itself was to play a domi¬ 
nant role in future wars. Flic daily papers, ap¬ 
proximately 18 months after Curtiss made his 
novel experiment, announced the successful test 
of a launcher lot catapulting planes from the 
deck of a ship. The device was constructed al 
the Navy Yard. Washington, 1). (2, and a suc¬ 
cessful trial was held there on 12 November 
1912. Naval authorities announced through the 



The Successful Trial ol the Chcimblis Catapult at the Washington Navy Yard, 12 November 1912. 
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press that I lie dev ice would make possible the 
use of older and outmoded ships as floating 
hangars and launching platforms. Planes from 
these vessels could be used profitably ill conjunc¬ 
tion with the main fighting units of the fleet for 
scouting and spotting work. 

Navy mathematicians also brought out the 
startling information that if an aircraft so used 
could maintain a speed of 47.4 miles per hour it 
was absolutely safe from enemy antiaircraft fire. 
Such phenomenal speed would at the same time 
render the craft useless for anything other than 
close observation work. No rifleman in the air¬ 
craft, they said, could possibly bit anything from 
an object moving at such a rate, and, as they fur¬ 
ther pointed out. any sudden release of a heavy 
object would be certain to upset the plane. Drop¬ 
ping a bomb was thus out of the question, and 
as there was no possibility of damaging a battle 
ship, the airplane in warfare seemed to qualify 
only as a harmless nuisance. 

The Italians were the first to destroy the myth 
that, heavy bombs could not be dropped. During 
the Italian Turkish War of 1911, they not only 
used heavier-!han-air ships initially in actual war¬ 
fare between major powers, but also were the first 
to drop bombs on an enemy. Previously, Lt. 
Myron S. Crissy, United States Army, in January 
1911, had dropped a small bomb in San Fran¬ 
cisco Bay, and gained the distinction of dropping 
the first such projectile from the air. His pilot 
was a civilian, P. O. Parmalcc. 

Italy had already made secret tests to deter¬ 
mine the effect on airplanes of releasing heavy 
objects while in flight. Capt. Alessandro Guidoni 
of the Royal Italian Navy, considered in his 
country a leading authority on aerodynamics, 
was in charge. The plane used was an Knglish- 
huilt Farman capable of lifting torpedoes weigh¬ 
ing 700 pounds. Captain Guidoni became so ef¬ 
ficient in this type of launching that lie is re¬ 
corded as making 9 direct hits out of 10 tries on 
a target a mile and a half distant, lie exploded 
the accepted theory that a plane is upset by the 
sudden release of a heavy object in describing 
his planes reaction during the successful tor¬ 
pedo droppings. 

“When the moth n forward is uniform, there 
is a dynamic equilibrium betwen the different 
forces. As soon as the launching has taken plac e. 


two resultants will act upon the plane, one ver¬ 
tical due to the difference between the lift and 
the weight and one horizontal due to the differ¬ 
ence between the thrust and head resistance. 

“Owing to these two forces the plane acquires 
two corres|xHiding accelerations until the dy¬ 
namic equilibrium is regained, the vertical ac¬ 
celeration giving a rising motion to the machine. 
Thus there always exists an equilibrium between 
the applied force when the forces of inertia and 
the resistance meet in the ascending motion.” 

The Italians firsl pul this information into 
application by dropping sizable bombs on the 
Turks. The damage was slight because of the 
fact that no sight other than the aviator's guess 
was employed in putting the bombs on the tar¬ 
get. The event contributed nothing other than a 
glimpse of the kind of warfare that was to follow. 

The year 1912 in the United States found our 
Army interested in establishing aviation in the 
Philippines. Lt. Frank P. Lahm,.with a single 
Wright plane, was sent to the islands for the pur¬ 
pose of establishing a flying school. This was 
again followed by a lac k of congressional appro¬ 
priations and even such meager plans were pre¬ 
vented from being put into effect. What a few 
years before promised to be the nucleus ol an air 
force had by now practically ceased to exist. 

Finally on 24 August 1912, Congress did ap¬ 
propriate 3190.000 for the purchase, mainte¬ 
nance, and operation of Army aircraft. 'Twelve 
planes were contracted for in that year, and Maj. 
Samuel Reber was put in charge of the so-called 
Aeronaut it s Division. The appointment came 
close to being an empty honor. When an in¬ 
ventory was taken nearly a year later in June 
1913. it showed the exact distribution of ma¬ 
chines and pilots to be: Texas City. Tex., 11 
pilots, (i training machines and 4 suitable for 
military use; North Island, San Diego, Calif., 5 
pilots, 1 training plane, and 1 military plane; 
Phillippinc Islands, 1 pilot, 1 training plane and 
no plane suitable for military use. The general 
equipment of this handful of aviators consisted 
of the barest necessities, as the allowance made 
b\ Congress was too slight to afford more than 
the most necessary spare parts, with a few tents 
to house both materiel and men. 

The next fiscal year's appropriation was 
scarcely better, being only §125,000. This made 
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it impossible to acquire the motor trucks, repair 
shops, extra motors, and other equipment con¬ 
sidered absolutely vital. 

With so little money the Signal Corps was 
unable to extend the aviation branch bevond a 
mere hand to mouth existence. Progress in this 
branch ol the service naturalh ceased, although 
it was able to muster two machines and live pilots 
lor the war maneuvers held in Connecticut be¬ 
ginning 2d August I hi 2. I bis represented the 
hrst oflicial use ol aircraft on l imed States Army 
maneuvers. The pilots were C-api. F. B. Hcnnessy, 
and Lts. B. I). Fonlois, 1 larold (ieiger, T. DeWitt 
Milling, and Harry Cnaham. 

Lieutenants Milling and C.eiger barely averted 
a serious act idem when their plane was slow to 
get airborne alter take-off with the wind, and 
missed a head-on collision with a stone wall by 
inches. An alert Signal Corps cameraman re¬ 
corded the incident lor posterity. An investiga¬ 
tion later proved the near accident was due to 
the manner in which \rmy engineers had Imilt 
the field. The only way pilots could take oft was 
to the north, since the south end came to an 
abrupt end (lush with a forest of tall trees. Un¬ 
fortunately the prevailing winds were such as to 
be always behind the craft. The Army learned 
from this experience that air fields had to be con¬ 


structed with the winds taken into consideration. 

The British Admiralty, which must have 
known about the success!ul dropping of aerial 
torpedoes by Italy, did not accept completely the 
American Xaw's theory that the battleship could 
not be harmed by the airplane. In order to come 
to a definite conclusion, the British built at Hen¬ 
don, England, a mock battleship and then 
bombed it with exact duplicates of the Italian 
l.ioh explosive and incendiary bombs. I he lattei 
did the most damage to the dummy vessel. The 
report on the incident shows more than anything 
else the size and ovei-all damage potentialilies ol 
the bombs. 

“The harm done by bombs dropped from air¬ 
planes on battleships is still little more than a 
theory. I here are some who think the battleship 
still adequately protected from aerial bombs, but 
we must not lake lot granted that aerial bombs 
will never be made heavier than 10 or 15 pounds, 
and an airplane will never be able to drop a 
weight heavy enough to harm a battleship with¬ 
out losing its control. Actual experiments have 
shown that stu b a weight up to 175 pounds can 
he dropped w ithout the plane being thrown out 
of control, and, needless to say. a bomb or a simi- 
lai load ol explosives from 2f> to 100 pounds can 
do harm to the most heavily armored battleship." 



A Curtiss Airplane, the First to Accompany the Army in Maneuvers, Clearing a Stone Wall. 
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Tliis report showed for one thing; that the 
British, aware of both the Italian weight drop¬ 
ping and the contradictory theory of the Ameri¬ 
cans, were still as confused at the end of the ex¬ 
periment as they were at its beginning. 

College Park, Md„ had become the United 
States Army’s chief aeronautical experiment sta¬ 
tion. When the possibility of bombing became 
an accepted fact, it was approached from the 
typical American viewpoint. What good was the 
dropping of high explosives unless they could he 
placed where they would do the desired damage? 
First Lt. R. E. Scott, U. S. Coast Artillery, was 
ingenious enough to find a workable solution to 
the problem. Eor he originated a device that 
could he aimed at the target. It made a simple 
computation whereby speed, drift, and time of 
fall were calculated and the world’s first practical 
bomhsight came into being. What is now known 
as the timing-sight principle was used. 

As early as October 1911, Scott made experi¬ 
mental bomb droppings from an airplane at Col¬ 
lege Park, piloted by Lt. T. DeWitt Milling. 
Scott simplified the problem of air bombing by 
combining a gunner's quadrant, a telescope, and 
a stop watch. With this device he could deter¬ 
mine ground speed quickly and with the known 
altitude, trails pose from a set of tables the propei 
angle at which to aim the telescope. The bomb 
was released when the target appeared in the 
sight and reasonable accuracy was assured. 

The telescope was mounted on gimbals and 
could be pivoted along the graduated arc from 
vertical to a horizontal position. To operate the 
hombsight, Scott, when approaching the target 
at a known altitude, read from a barometer, 
would first find his ground speed. He did this by 
setting the telescope at 45° and sighting an ob¬ 
ject. The telescope was then swung to the vertical 
position and the stop watch clocked the time in¬ 
terval necessary for the object to reappear. With 
this information lie would read from a chart the 
proper angular setting of the telescope to hit the 
target. When the target then passed in view, the 
bomb was released. 

From the experience of hundreds of drops, 
Scott made himself a set of prepared tables that 
took in practically every speed and height that 
were commonly used and accepted in bombing 
tests. The most difficult was the obtaining of 


accurate data from which he could compute the 
angular table for determining the exact instant 
of drop. 

Following these experiments, Army aviators 
who witnessed them agreed that the device was 
a complete success, and that only target practice 
was needed, lt was also decided that the pilot’s 
skill would play no small part in the successful 
hitting of targets and that a reasonable degree of 
accuracy could be obtained from altitudes ex¬ 
ceeding 3,000 feet. Below this height it was not 
thought that an airplane would he sufficiently 
immune from hostile fire to warrant its use. 

When this practical sighting system had been 
developed, the Army found that further trials 
were not jxjssible on its small appropriations and 
all experiments were ordered discontinued. 
Scott, being very disappointed at this turn of 
events, carried bis sight abroad where it aroused 
great interest. He entered the Michelin compe¬ 
tition held in France, which offered as much as 
$30,000 in prizes lor the best bomb drop on a 
target 20 meters in diameter at various altitudes 
from 200 to 1,000 meters. Scott won first prize at 
the 200-meters altitude by placing his bomb 
within 1 /> meters of the target center. He hit in 
the target at every height up to 1,000 meters. 

Scott was faced with the decision many other 
American inventors before him were forced to 
consider. He realized that inducements abroad 
were such as to preclude wasting his time on 
further developments of a device that was not 
wanted at home. Patriotism alone could not con¬ 
tribute sulhcicnt material inducement for staying 
in the service of his own government and he re¬ 
luctantly resigned his commission to exploit his 
invention overseas. 

The Navy at its aviation station at Annapolis 
also made a great contribution to flying at this 
time. On 26 July 1912, the first wireless message 
ever sent from an aircraft was transmitted from 
a hydroplane to the United States torpedo boat 
Stringham. The message, radiocast by Ensign 
Charles Hamilton Maddox from a height of 300 
feet and a distance of 1 mile, consisted of, "Wc 
arc off the water, going ahead full speed on 
course for Naval Academy.” 

4 

Flic entire apparatus was designed by Maddox 
and had many new improvements over previous 
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unsuccessful experiments. Besides making it 
much lighter, a few other features were added 
that included a new type of aerial and a shield¬ 
ing device that overcame the noise of the engine. 
The achievement was truly remarkable as the 
lifting capacity of hydroplanes was so limited it 
was thought to be impossible to design a light 
enough sending set capable of transmission. 

This weight factor was so critical that the 
Army was searching for a substitute for radio, 
then being used universally on land. The efforts 
to develop another means of aircraft communica¬ 
tion resulted in consideration and testing of a 
device that today can hardly be taken seriously. 

This gadget was known as the Means Smoke 
Telegraph System. The signal apparatus, fas¬ 
tened on the leading edge on the upper wing of 
the plane, was first tried out at Signal Corps 
Aviation Field in College Park. A trigger ar¬ 
rangement was located beside the pilot who 


could control the length of time for opening a 
valve that allowed dense smoke to be expelled. 
The aviator could then fly along puffing out dots 
and dashes, a long puff for the dash and a ball of 
smoke for the dot. Much publicity was given the 
contrivance by the promoter and even the con¬ 
servative Literary Digest predicted that bulky 
wireless instruments, and perhaps even the con¬ 
ventional telegraph, were doomed by this clever 
machine. 

It may be true that the Army’s test of the 
Means smoke telegraph today has a humorous 
angle, but most certainly the next experiment 
successfully carried out by the Army at its Col¬ 
lege Park flying field has proved anything but 
funny. From the day of its conception it has 
presented to every nation on earth one of the 
most serious problems to confront it. For the 
combination of machine-gun fire with mobility 
of aircraft then made its first appearance. 



Chapter 2 

LEWIS AIRCRAFT MACHINE GUN 


The First Aerial Machine Gun 

A week alter die world was saddened by news 
ol Wilbur Wright s death from typhoid fever on 
Memorial Day, 1012, ail event concerning avia¬ 
tion took place on 7 June 1912, that would in 
time directly ailed mankind far more than did 
the pioneer flight at Kitty Hawk. For on this 
day, Capt. (diaries DeForcst Chandler success 
lully filed a lull automatic weapon from an air¬ 
craft in flight for the first time in aviation history. 

Fhe experiment was carried out unofficially. 
Lt. Col. Isaac N. Lewis, Coast Artillery, United 
States Army, had devised a weapon tor the Amo 
made Arms Co. ol Buffalo, N. V. f eeling it was a 
most: progressive step in machine-gun construc¬ 
tion, he visualized its use in the most promising 
development of the day, the Hying machine. 
With this in mind and knowing that success of 
his experiment would guarantee endless favor¬ 
able publicity, lie arrived at College Park with 
no introduction other than his rank. The sug¬ 
gestion that the weapon he air fired as an incen 
live both to aviation and machine-gun develop¬ 
ment was placed before Captain Chandler, the 
commanding officer at College Park. The latter 
not only granted the request but offered to fire it 
personally. 

This early model of the Lewis air-cooled auto¬ 
matic machine gun weighed 25 pounds, f> ounces, 
and was chambered for the caliber .30/06 United 
States Army infantry rifle cartridge. The ammu¬ 
nition was contained in a circular drum that 
slipped over a post on top of the receiver. The 
rate of lire of the weapon was given as well above 
750 rounds per minute. For this trial, however, 
it was slowed down by putting unusual tension 
on the return spring. Lewis thought the best rate 
for the occ;isioii to he 500 shots a minute, allow¬ 
ing the gunner to empty the drum in G seconds. 
The sun had no sighting arrangement other than 

O r> n o 

looking along the top of Lhe unusually large 
aluminum barrel jacket. 


Chandler, alter being shown by Lewis how to 
operate the weapon and being made familiar 
with the kick and amount of jump when operat¬ 
ing it hill automatic, look his place in die 'Type 



- ■ 

1 


4 


a 







W ' 

'>!■ j# 



qp - 'T-Fs-j 


a 


m ; 






275 



276 


THE MACHINE GUN 


B Wright pusher plane with the muzzle of the 
gun resting on the cross bar upon which pilot 
and observer placed their feet. It had been agreed 
that the fil ing was to take place a short distance 
in front of the hangar. In the interest of safety a 
decision was made to fly at a low altitude. 

A target, consisting of a piece of cheesecloth 
6 by 7 feet in size, was laid on the ground. Lewis 
calculated that the plane would travel over the 
length of the target in one-tenth of a second. 
Lt. T. DeWitt Milling, who was piloting the 
plane, made three approaches at an altitude of 
250 feet. Kadi time a short burst was fired. Ex¬ 
amination showed five hits on the target and 
several bullet holes directly in front of thecheese- 
cloth. Chandler could not see where the bullets 
were hitting on the ground and when circling 
over some adjacent fish ponds, he fired the re¬ 
mainder of the drum into the water to observe 
the spacing of the bullets by the splashes. 

This unscheduled burst caused the colonel 
much concern. Thinking that Chandler may 
have fired the weapon accidentally, he asked the 
observers to take cover in the hangars as a pre¬ 
cautionary measure. lie concluded that if the 
trigger had been pulled once accidentally, it 
might be clone again. Later Lewis was much re¬ 
lieved by the captain s explanation for firing into 
the pond. 

Realizing they had contributed to aviation his¬ 
tory, ihey jubilantly planned another trial the 
following day. This time a target 2 yards wide 
and 18 yards in length was used, and again the 
2 officers, Chandler and Milling, took off. From 
experience gained the day before, they decided 
to raise the altitude to 550 feet. Even at the in¬ 
creased height, 14 shots out of 44 fired hit the 
target, and the remainder of the bullets left holes 
in the ground close by. As the limited space 
allowed the gunner practically no traverse, ac¬ 
curacy depended much on steering the machine 
steadily over the target. 

For once the newspapers were caught by sur¬ 
prise and although the firing was done almost 
within sight of the Nation’s capitol, the news did 
not reach the public until the following day. Had 
it not been for an enthusiastic amateur photog¬ 
rapher named MacCartee, who journeyed to Col¬ 
lege Park and asked Captain Chandler to pose 
with the gun in the plane, no picture of the 


event would be in existence today. At the time. 
Lieutenant Milling was away on duty and Lieu¬ 
tenant Kirkland had to “stand in" as the pilot 
when the picture was being made. 

Newspapers and magazines everywhere carried 
the picture and much was written about the fu¬ 
ture of aircraft in warfare. The experiment 
proved that sustained fire would not upset a 
plane's balance, as the experts had accepted as a 
certainty. In accordance with a customary jour¬ 
nalistic privilege, reporters assigned to the War 
Department used the incident to interview a 
spokesman of the General Staff. They came away 
with a very clear understanding from the high 
command that aircraft were suitable for scouting 
only. Any dream of aerial conflict was simply the 
product of a too fertile imagination, a failing 
often found in younger men with insufficient 
service to recognize certain things as utterly ab¬ 
surd. Besides the experiment had been run with¬ 
out official sanction, which, as far as the military 
authorities were concerned, left it in the category 
of having never happened. 

There is no desire at this point to take advan¬ 
tage of the hindsight that the passage of time 
affords. The limited Hying and erratic perform¬ 
ance of aircraft in the United States had im¬ 
pressed officials only with their possibilities for 
scouting and message carrying. On the other 
hand, officers, mentally capable of mastering the 
problems of staying aloft with their intricate 
machines, were also the type who had not only 
vision but the means of extending it to reality. 
Even so. it was extremely doubtful if a single 
officer at College Park at the time could foresee 
the mighty surge of aircraft armament develop¬ 
ment that was to occur in the next 5 years, par¬ 
ticularly in Europe where war was only months 
away. 

If the high military authorities had any idea of 
dampening Lewis's enthusiasm for the potential 
uses of his machine gun in aircraft, they certainly 
overlooked his reputation. The colonel was a 
man who did not discourage easily. When dedi- 
eating himself to a purpose, he was no respecter 
of person, rank, or position in life, and he had 
already acqiiiied the title, "the stormy petrel ol 
the service.*' Having been a successful inventor 
throughout his military career, he had the ut 
most contempt for those who could not sec the 
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obvious possibilities of anything that had re¬ 
quited so much of his time and labor to conceive 
and construct. 

Early Development of the Lewis Gun 

Isaac Newton Lewis was born at New Salem, 
Pa., on 12 October 1858, and was taken west by 
his parents while he was still a child. He was ap¬ 
pointed to the Lnited States Military Academy 
from Kansas in 1880 when 21 years of age. He 
graduated eleventh in a class of .'57 in 1884, and 
was commissioned a second lieutenant in the 
Coast Artillery, f rom 1801 to 1898 he was a mem- 
bei of the board on regulation of Coast Artillery 
lire in New York Harbor. In 1808 he became re¬ 
corder ol the board of Ordnance and Fortifica¬ 
tion of Washington. I). C., and the following 
year made a study of weaj>ons in F.urope. This 
led to the reorgani/alion and rearmament of our 
field artillery. He later invented a number of 
rangefinders and mechanical and electric instru¬ 
ments used for controlling artillery fire. From 
1004 to 101 1 he was instructor and director of 
the Coast Artillery School at Fortress Monroe, 
Va„ and rose to the rank of lieutenant colonel. 

In the early part ol 1010 Lewis was approached 
by officials of the Automatic Arms Co., Buffalo, 
N. Y., in relation to assigning him substantial 
stock in the company if he would produce a ma¬ 
chine gun based either on patents they already 
owned or on anything he cared to originate. He 


agreed to the proposal and joined the firm. This 
business union resulted in his devising an air¬ 
cooled machine gun. In 1911 when the prototype 
reached a stage he felt was advanced enough to 
be exhibited, he brought a handmade model to 
Washington, 1). C., and showed it to Maj. Gen. 
Leonard Wood, then Army Chief of Staff. 

A short time later Lewis made four more guns 
patterned after the prototype he had shown the 
Army Chief of Staff. These weapons were also 
presented in person to the Secretary of War and 
other high ranking Army officers. He fired them 
many times before these dignitaries on the Fort 
Mver rifle range and. while in no ways was it an 
offic ial test. many were distinctly impressed. The 
guns were chambered for the standard United 
Slates infantry rifle cartridge caliber .80/Of). 

After the College Park demonstration of aerial 
firing, the weapons were formally presented to 
the Board of Ordnance and Fortifications for 
consideration. When no definite decision was 
reached by the Board, Lewis became annoyed by 
what he called “a strictly negative attitude," and 
like practically all successful machine-gun in¬ 
ventors before him. he tinned to Fmope for a 
ready market and apprec iation of his effort. He 
asked for leave of absence and in January 1918 
sailed to Liege, Belgium, taking with him the 
four guns manufactured originally for testing by 
the United States Army. 

These weapons were exhibited in various 
countries in Europe and resulted in the lorma 



Lewis Machine Gun, Cal. .303, British. 
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don in Liege of a company known as the “Amies 
Automatiques Lewis.” While manufacture was 
originally centered at Liege, the whole program 
was later removed to the British Small Arms Co., 
of Birmingham, England, which at the time was 
the world’s largest producer of small arms. Its 
officials, after having seen the demonstration of 
the Lewis gun and the enthusiasm of the gener¬ 
ally conservative British officers, immediately 
offered to erect necessary buildings and take over 
large-scale fabrication of the weapons. The pro¬ 
posal was agreeable to the president and stock¬ 
holders of the Automatic Arms Co., who did 
everything possible to help the English company 
to attain mass production of the lightweight au¬ 
tomatic weapon. 

Just as Maxim was the first to introduce the 
full automatic gun, so Lewis was the father of 
the lightweight automatic machine gun. Its 
weight and self-contained feed system holding 
47 or 96 cartridges without use of links or belting 
made it possible for one man to represent the 
threat formerly offered by a three- or lour-man 
machine-gun crew. 

Without detracting from the skill Colonel 
Lewis showed in assembling one of the lightest 
and most reliable firing mechanisms ever de¬ 
vised, it must be remembered that the basic op¬ 
erating principles were already the property of 
the Automatic Arms Co. before Lewis bet aine a 
member of the firm in late 1910. At the time of 
the firm’s organization Samuel Neal McClean 
assigned to it all patent rights to his machine 
gun, better known as the McClean-Lissak auto¬ 
matic rifle. The producers of the weapon made 
several unsuccessful attempts to interest the Gov¬ 
ernment in it but McClean, like many other in¬ 
ventors, could not leave well enough alone. Hav¬ 
ing the basic principles for a reliable automatic 
machine gun, he added various other gadgets 
until the assembly was so overburdened it lost 
practically all value as a compact and efficient 
military weapon. • 

Lewis deserves full credit for concentrating on 
the problem at hand and refining the original 
idea down to the barest necessities that would 
permit reliable operation, especially for lengthy 
bursts. The McClean gun was originally made to 
use both water and air cooling and to be tripod 
mounted. The gun could also be detached for 


shoulder firing. This intended all-purpose 
weapon, as is usually the case, was too bulky for 
any specified purpose. 

Lewis’s own originality and inventive ability 
were displayed when he overcame obstacles in 
the difficult task of improvement. His solutions 
to the various problems were patented and as¬ 
signed to the Automatic Arms Co. Among the 
most notable innovations were the cooling jacket, 
the clock-type spring and the rate-of-fire regu¬ 
lator. The finished weapon is rightfully called 
the Lewis gun, as the colonel redesigned, assem¬ 
bled. refined, and, in some features, created an 
automatic machine gun that soon became the 
most discussed instrument of war of its day. 

After 25 years of active duty in the Coast Ar¬ 
tillery, Lewis retired in order to be able to de¬ 
vote his entire time to further improvement and 
promotion of his gun. When he left, he held the 
rank of colonel. 

The Lewis Gun in World War I 

A Serbian student named Princip, armed with 
an American-designed auto loading pistol, on 28 
June 1914, assassinated Archduke Francis Fer¬ 
dinand of Austria to start what might well be 
called the First Great Machine Gun War. The 
automatic weapon had heretofore been employed 
only in minor conflicts, which had served to show 
its potentialities. In the 1914-18 war it was esti¬ 
mated that 92 percent of all casualties were in¬ 
flicted with this highly lethal type of weapon. 

After the declaration of war, the entire ca¬ 
pacity of the Birmingham Small Arms Co. was 
turned over to the production of Lewis guns. It 
was estimated by the manufacturers that six 
Lewis guns could be made to one Maxim-X ickers. 
Lewis must be credited with knowing the value 
of being able to produce a weapon quickly in an 
emergency. To this end he worked diligently, 
simplifying all components that required skill 
above normal to fabricate. 

T he demand of the British and Belgians for 
Lewis guns was so great that their factories could 
not begin to keep pace with the use. and the 
Savage Arms Corp., of Utica, N. Y., was con¬ 
tracted with to make the weapons in the United 
States. The Savage Co. was organized in 1894 to 
manufacture a hammerless repeating high-power 



Section Drawing of Lewis Machine Gun. 
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rifle invented by Arthur Savage, a rifle designer 
far in advance of his time. By 1915 it was manu¬ 
facturing, in addition to high-power rifles and 
ammunition, several .22 caliber rifles and an au¬ 
tomatic pistol. In that year the corporation was 
merged with the Di iggs-Seabury Ordnance Co., 
which held a number of basic patents on auto¬ 
matic arms. 

In 2 years, this plant reached an output of 400 
I.ewis guns per week. After production was well 
under wav and thousands had been delivered, 

9 

the Lewis was adopted by tlie British as its first- 
line light machine gun. By that time all modifi¬ 
cations were established and the weapon was 
made without any basic changes throughout the 
war. 

The action of the weapon is quite simple. The 
locking of the breech depends upon the semi¬ 
circular movement of loc king lugs at the rear of 
a rotating holt, a principle first used by the 
Mannlicher .straight-pull rifle and later by the 
Schmidt-Rubin. The striker is located on a post 
fixed at the rear of the gas piston and reciprocates 
in a helical slot cut in the bolt body. 

When the piston is engaged by a sear, the bolt 
is held retracted in what is known as the cocked 
bolt position. Upon its release by pulling rear¬ 
ward on the trigger, the piston and bolt are 
driven forward by the stored energy of the dock- 
type return spring. The face of the bolt shoves 
the already indexed cartridge ahead of it into 
the chamber. 

At this point the striker post is held securely 
in a recess at the rear of the bolt slot, with its 
left side bearing against an inner portion of the 
curved part of the slot. The locking lugs on the 
holt engage with the guide grooves on the ac¬ 
tion body and prevent the bolt from being ro¬ 
tated until such time as the lugs are opposite 
their locking recesses. The continued forward 
motion of the striker post along the curved por¬ 
tion of its slot rotates the l>olt body and lugs in 
their recesses, while the striker continues on 
along a straight path in the slot until its point 
smashes into the primer of the chambered car¬ 
tridge. 

The barrel, bolt, and piston are all securely 
locked until the bullet has passed an oriiice in 
the barrel at which point gas is bled into a cylin¬ 


der and force brought to bear on the head of the 
gas piston. By the time the action begins a rear¬ 
ward movement, the bullet has safely cleared the 
bore and the gas piston is then suddenly thrust 
back with great force. 

This movement of the piston withdraws the 
striker and next the rotation of the bolt unlocks 
the action. The extrac tor holding to the base of 
the cartridge then withdraws it from the chain- 
her and a pivoting ejector knocks the empty case 
to the ground. 'The continued action rearward 
of the gas piston actuates the c ircular drum type 
feeder, by means of a lug, causing it to rotate a 
fraction of a revolution and index the incoming 
round in position to be picked up by the boh for 
chambering. 

Some of the distinctive features of the weapon 
are the positive safeguard against firing until the 
bolt is securely locked, and the design of the re¬ 
turn spring mechanism. The latter consists of a 
clock-type spring mounted inside a pinion which 
engages a rack on the under side of the gas piston. 
The entire spring mechanism is mounted in a 
casing on the pistol grip unit. The advantages of 
this simple and ingenious arrangement arc many. 
The easily accessible spring is located out of the 
way ol the reciprocating parts. It is practically 
impossible to get dirt and other foreign matter 
into its housing. The whole unit can be removed 
in a matter of seconds along with the trigger as¬ 
sembly, also located on the pistol grip. Any de¬ 
sired amount of tension can be attained without 
stopping the gun, as the clock I ike spring can be 
wound externally until the desired result is 
reached. This permits to a limited degree the 
control of rate of fire. The trigger assembly also 
has a very simple design with very low inertia. 
An unusual feature is that no provision is made 
for firing single shots, the weapon being designed 
for full automatic only. 

Another radical departure from conventional 
machine-gun design is the unique feed system. 
Although Maxim in 1889 succ essfully used suc h 
a cartridge container and the American Govern¬ 
ment likewise had tested the Carr gun with a 
similar liar rotating drum feed, it remained for 
Lewis to lighten it by practical design. By using 
a reasonable cartridge content of 47 for ground 
use and 96 for air, both weighl and profile are 
held to a minimum. The Carr drum held as many 


925512"—61 - 20 



282 


THE MACHINE GUN 



• *• v- 


Lewis Aircraft Machine Gun, Model 1914, Cal. .303, British. 


as 305 rounds, which made tlie gun too c Immy 
and breech heavy to be handled without tripod. 

The standard Lewis drum holds 47 rounds in 
two circular rows and is fastened horizontally by 
a clip to a top post located to the rear in line with 
ilie chamber. During operation the drum is ro¬ 
tated counterclockwise by a ratchet pawl work¬ 
ing off the reciprocating piston body. It can be 
exc hanged in a few seconds, in fact so fast that 
only a slight pause in a long burst is apparent, 
since belt or links are not required and firing is 
generally interrupted anyway alter 50 shots. This 
is one of the weapon’s many desirable features 
for military service. 

i 

The British made a slight change in the gun 
by using a closer-fitting metal tube of aluminum 
in place of the conventional radiator in order to 
lighten the weapon lor aircraft use. This model 
was employed in the first aerial firing of a ma¬ 
chine gun in Kngland. (A similar exhibition, 
made by Belgian pilots with the Lewis gun at the 
Brasschaet Military Aeronautics Grounds in Bel¬ 
gium in December 1912, was the first official 
demonstration of its kind in Europe.) The Brit¬ 
ish plane, a Graham White biplane, was piloted 
by Marc us D. Manton, a civilian, and the dem¬ 
onstration took place above the Bisley airfield 
on 27 November 1913. A machine gunner, from 
an improvised platform located between the 
pilot and the landing gear, fired repeated bursts 
with the Lewis machine gun at targets on the 
ground and despite Ids precarious position 
scored a substantial number of hits. 

Although the above test was made a full 10 
months before the start of World War I, the only 
British aircraft equipped with machine guns at 


the outbreak of hostilities were two seaplanes of 
the Koval Navy Air Service, and even then they 
were not permanently mounted. All planes sent 
to France by the Royal Flying Corps were un¬ 
armed when the first British pilots crossed the 
channel on 13 August 1914. Aircraft at the time 
were constructed far too lightly to carry very 
heavy armament. The planes were regarded as 
of value only for scouting and observation work, 
without being suitable for inflicting damage on 
the enemy. Aerial warfare was as yet unknown, 
although sometimes a pilot took w ith him a rifle, 
revolver or a few hand grenades, with whic h to 
answei the derisive and obscene gestures usu 
ally tendered at such an encounter. 

German observers, besides carrying standard 
military bolt-action rifles, sometimes found it 
convenient to be provided with a self-loading 
arm. I he most popular one was the highly ad¬ 
vanced gas-operated Mondragon, the invention 
of a Mexican officer, Manuel Mondragon, pat¬ 
ented on 8 August 1904, and adopted by his 
country’s army in 1911. It was manufactured in 
Switzerland by the Schwei/.crisc he Industriel 
Gesellschaft at Xeuhausen on the German bor¬ 
der. At the beginning of World War I, all pro 
duction was diverted to Germany. Large num¬ 
bers ol specially designed magazines holding 30 
cartridges each were made up and issued to the 
observers. They remained in use only until the 
mounting of flexible full automatic guns. 

On 22 August 1914. two young British pilots. 
Lts. L. A. Strange and Penn Gaskell, helped to 
make aviation history. These two officers, acting 
on their own initiative, placed a Lewis gun 
aboard their aircraft and took off looking for the 
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enemy. In a very short time, at an altitude of 
5.000 feet, a German Albatross was seen ap¬ 
proaching. I sing every known means ol coaxing 
their aircraft along, die aviators could not get 
closer than an estimated 1,000 yards. Seeing that 
they were being outdistanced, Gaskell took aim 
with his Lewis gun and fired an entire drum at 
the German plane. The pilot and observer ol the 
German aircraft flew on unharmed and perhaps 
never knew they were the party ol the second 
part in another of aviation's historical events. 
For this was the first record ol a machine gun 
being lired at an enemy in the air. 

After returning to their home field the officers 
recorded their initial attempt in a full report of 
the incident. They stated that, although they did 
not inflict any visible damage to the enemy, there 
was every reason to believe that machine guns 
could easily-replace the rifles, bricks, pistols, etc., 
then carried bv practically all pilots on both 
sides. 

Strange and Gaskell were in for a rude awak¬ 
ening if they thought progress would come from 
their dramatic cflort. 1 he report resulted in an 
order by the High Command prohibiting the use 
of machine guns in aircraft. Such a practice 
would only cause the pilot to seek out other 
enemy planes to try out this newfangled idea, 
thereby diverting his attention from watching 
troop movements and spotting artillery lire. The 
latter, it was pointed out, was the primary duty 
of the pilot and observer and the excuse for the 
aircraft's existence in warfare. For a brief time 
this directive stopped such unorthodox prac¬ 
tices as far as the British were concerned. Such 
an attitude is surprising since the British orig¬ 
inally became interested in the Lewis gun as a 
superior aircraft weapon, and England was one 
of the first European countries to fire a machine 
gun from the air. It is perhaps logic al to assume 
that the British did not desire to he the first to 
introduce a type of warfare that could easily 
have unpredictable consequences. 

In any case the order did not stay in effect too 
long. Before it was rescinded. British aviators 
had brought down a few German aircraft bv 
plane-to-plane rifle and pistol fire and. in one 
instance, by a shotgun loaded with buckshot. 
Only a few days later a machine gun was used by 
Lts. C. W. Wilson and C. E. C. Rabagliati to 



A Cartridge Catcher, Designed to Keep Spent Curtridqes 
trorr. St-ikinq the Airman or his Ship when Firing a : the 
Er.eir.y, 


shoot down a German plane at I.c Qtiesnoy be¬ 
hind the British lines. B\ the end of September 
1914 a few British aircraft began to arrive at 
French flying fields each armed with a single 
Lewis free gun. 

The weapons were mounted to fire only back 
wards, downwards, and upwards: forward firing 
was prohibited by the whirling propeller of the 
tractor-type plane. Because of this factor the 
pusher plane was given high priority in devel¬ 
opment for lighting purposes, although the trac¬ 
tor in every other respect was much to be pre¬ 
ferred. Soon afterwards Lewis guns were 
mounted on brackets outside of the propeller 
arc of tractor planes. The weapon was fired by a 
mechanical triggering device operated by either 
the pilot or the observer. 

From the start the Lewis gun was considered 
a superior weapon for use in the air. Dirt and 
foreign material were precluded from getting in 
the operating parts, and its extreme lightness 
made it an ideal free gun. Issuance to the air 
force of a 96-shot drum in place of the 47-shot 
one furnished a much needed ammunition re¬ 
serve and gave British pilots the assurance of the 
best possible aircraft weapon. 

Shortly alter the larger drum made its appear¬ 
ance during the Somme offensive of 1916, the 
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stock was removed and spade grips were substi¬ 
tuted. I bis made a better balanced gun and the 
change was met with enthusiasm by the English 
llyers. The drum-fed gun. when used on a free 
mount, could be maneuvered suddenly at any 
chosen angle without fear that the belt of car¬ 
tridges would swing loose, as in the case of a belt- 
fed device. 

Lewis, encouraged by the success of his 
weapon, informed the I'nited States Navy, 
through Commander J. P. Jackson, on 2.J May 
1916. that he intended to design an auto¬ 
matic mac hine gun somewhat similar to the one 
in current use. The finished product., however, 
would weigh only halt as much and have the 
general appearance and silhouette of the I’nited 
States infantry 1 ille. It would he clip ted and fire 
full automatic. He pointed out that such an au¬ 
tomatic: rifle would he invaluable not only for 
aircraft armament, but also tor quick assaults 
as executed by Marine landing panics, since it 


gave a small body of men the fire power of mauv 
their number. Lewis blither stated that, when 
completed by the use ol a device* to reduce the 
kick or recoil, it could be fired full automatic 
from the shoulder of a comparatively strong man. 
It seemed also to be iiis plan to permit the new 
gun to be fired single shot, as he described it as 
being as accurate when tired singly as our con¬ 
ventional army rifle. It is not known whether 

/ 

Lewis ever undertook such a weapon. Certainly 
all evidence seems to indicate he did not. 

I lie great powers lighting Germany used the 
Lewis gun with such satisfactory results that 
their leaders, both civilian and military, seemed 
pressed for words to pra se adequately its reli¬ 
ability under battle conditions. Even the Ger¬ 
mans complimented its deadly performance bv 
nicknaming it the “Belgian Rattlesnake,' be 
cause of Belgian ladies in waiting concealed 
with the Lewis and firing without warning othci 
than the sudden hail of bullets. 
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The Controversy over the Lewis Gun 
in America 

It is a matter of record that Great Britain, 
Belgium, and France bestowed many honors on 
Lewis, together with financial backing in pro¬ 
ducing his weapon. At the same time a dispute 
arose between Lewis and this country’s Ord¬ 
nance Department on the merits of the gun. Re¬ 
gardless of who was at fault, no one but the 
lilt tire enemy benefited from it and an appalling 
state of unpreparedness for machine-gun war¬ 
fare resulted. While die colonel complained bit¬ 
terly that his weapon was being considered with 
a “strictly negative attitude,” written reports of 
the office of the Army’s C hief of Ordnance indi¬ 
cate that it was just as upset over inability to get 
the Automatic Arms Co. to submit one or more 
weapons for testing. It wished to give the guns 
fair field and endurance trials in accordance with 
Army regulations. 

A memorandum from the Chief of Ordnance 
at the time is given verbatim in order to show 
that a conflict of opinion existed. It should be 
remembered that well before the report was 
written, 40,000 Lewis guns had already been 
battle-tested both on the ground and in the air 
and acclaimed by their users the * greatest single 
contribution to the Allied cause.” The report of 
General Cro/ier, Army Chief of Ordnance, dated 
17 June 1916, is as follows: 

“1. The Lewis Machine (Ain was first offered 
to the Board of Ordnance and Fortification by a 
letter dated 2 May 1912, front the Automatic 
Arms Company, inviting attention to an air¬ 
cooled, gas-operated, automatic machine gun. 
and asking for a field test. Mr. R. M. Cal fee, at- 
lonicv, and Mr. Hliberty, mac hinist of the com- 
pany, appeared before the Board and exhibited 
the model of the gun. Arrangements were made 
for the Board to witness a firing lest of the gun 
at Fort Myer, on May 3. . . . 

“2. The Board, on June 6, 2912, resumed con¬ 
sideration of the letter dated May 2. 1912, from 
the Automatic Arms Company, presenting an 
automatic machine gun and asking for a field 
test. Members of the Board witnessed a firing 
exhibition of the gun at Fort Myer, on May 6. 

“3. The Board recommended that the Auto¬ 


matic Arms Company be informed that ‘the kind 
of test proposed by them lias limitations which 
the Board docs not care to accept, for the reason 
that the field test proposed usually follows tests 
made to determine the mechanical suitability of 
a weapon; but if they will submit a gun for such 
Lesls as seem suitable to determine its fitness lor 
the service, it will he subjected to the tests usual 
for guns of this class under the Ordnance De¬ 
partment, including a field test. Their represen¬ 
tatives will be permitted to be present during 
the tests, and the company will be furnished 
with a copy of the report.’ 

“4. The Board of Ordnance and Fortification, 
at a meeting on July 2, 1912, considered a letter 
dated July 1, 1912, from the Automatic Arms 
Company, requesting reconsideration of the ac¬ 
tion in regard to a field test of their gun. The 
Board recommended that ‘the Automatic Arms 
Company be informed that after careful consid¬ 
eration of their letter the Board is of the opinion 
that the usual procedure should be followed, 
namely, the gun must be submitted to a techni¬ 
cal test by the Ordnance Department. During 
this rest, the representatives of the company will 
he permitted to he present and. preliminary tc 
the test, to give such an exhibition of the per¬ 
formance of the gun as they may see fit, in the 
presence of the representatives of the Ordnance 
Department charged with the technical exam¬ 
ination of the gun. Alter this demonstration is 
completed the gun will then be submitted to 
such tests as the Ordnance Department may 
deem necessary. Ammunition for such exhibi¬ 
tion and tests will be furnished by the Govern¬ 
ment. 

“ ‘The parties representing the gun may have 
the privilege of declining to subject it to any 
portions of the test which may he proposed to 
which they may not wish to have it subjected at 
the time, but in respecting their wishes in this 
regard the report of the test will, of course, 
state the facts. 

“ ‘In the course of the complete test, the gun 
will have the kind of field test which they desire, 
and copies of all reports in regard to the test 
will be furnished the company. 

It is also recommended that the company 
be informed that the Board has no objection to 
the gun being fired at Monterey, before the 







3rttish Troops with Lswis Guns Resting Between Attacks. 


School of Musketry, or at College Park, by the 
Signal Cotps. hut such tests will have no weight 
whatever until the technical tests have demon¬ 
strated the structural efficiency of the gun.* 

T>. 77/c linmd u) ()nlnance and iortilicalion . 
at a meeting on March <i. 1911, considered a 
letter dated March 5, 191.1, front the Automatic 
Arms Company, presenting lor consideration 
with a view to its adoption as a type for use in 
service, their ..10-caliber, aircooled gun. and re¬ 
questing that the gun be given .1 thorough com 
pet itive test by a board of ollieeis Irom the sev¬ 
eral arms ol the service engaged in the manufac¬ 
ture and tactical use of mac hine guns. . . . 

"'It is recommended that the hoard ol Offi¬ 
cers be appointed as requested by the Automatic 
Arms Company, the hoard to carry out a com¬ 
petitive test of all models ol machine guns sub¬ 
mitted. . . . The hoard should also make such 
tests as will determine the value of the guns for 
use for war purposes Irom airships, and the suit¬ 
ability ol guns and mounts lot use for attacking 
airships from the ground. . . . 

“6. In the above iccord. no mention is made 
of the fact that the gun submitted by the Auto¬ 
matic Arms Company is the Lewis Machine 


Cun.' However, in view ol the fact that Mr 
Cal fee represented the Lewis gun at the irsi 
there can he no question hut that the gun re 
fened to in die* c orrespondence with the Auto 
malic: Arms (lompum is die 1 .ew is Mac bine Gun 

"7. I he hoard convened for the competitive 
test ol automatic machine guns submitted to il 
met at the Springfield Annoiy on September L r > 
191.1. I lie Lewis gun submitted to this hoarc 
and tested by it. was one ol two model guns 
manufactured in England (serial numbers 
19.151 and 19.930). It is presumed that the guns 
were m mul.ic tured by the hirmillgham Small 
Arms Companv. of hiimingham. England, in 
view of the fact that oil |ulv IS. 191.1, Mr. Cal 
fee. as Secretary ol the Automatic Arms Com- 
panv. acknowledged receipt ol rille tools and 
gages shipped to Colonel 1. X. Lewis in care of 
the hiimingham Small Anns Company. 

"8. In the 1911 test, seven different makes of 
automatic machine guns were considered and 
tried out. The hoard consisted of two ollteers of 
the Infantry, one ul the Cavalry, one of the Field 
Artillery, and an Ordnance officer. The arsenal 
lest narrowed the competition down to the pres¬ 
ent service machine gun—the automatic machine 
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rifle, caliber ..SO, model of 1009. and the Vickers 
Rifle Caliber Gun, Light Model. It was not de¬ 
sired to adopt a gun on simply an arsenal test, 
and three additional Vickers guns and four auto¬ 
matic rifles, caliber 250. model of 1909. were 
submitted to the Board for an extensive field 
test, which was held at Texas City and Leon 
Springs, Texas. As a result of this test, the Board 
recommended the adoption of the Vickers Rifle 
Caliber Gun, Light Model, and the Vickers 1 l i 
pod. Model J. 

*'9. The new gun ditiers in one essential from 
the present gun in that it is water-cooled instead 
of air-cooled. It is slightly heavier when filled 
with water than the present gun. the weights 
being about '29 pounds and -Mi pounds, respec¬ 
tively. The cost of the new gun is about twice 
that of the present gun, unless a tripod be added 
to the latter, in which case it would be about 
one and one half times as great. 

TO. T his test, in so far as the Lewis gun is 
concerned, indicated that the mechanism had 
not been developed to a satisfactory stage, hav¬ 
ing. ill the endurance test. 200 jams and malfunc¬ 
tions, 35 broken parts, 15 parts not broken but 
requiring replacement, as against respectively 
23. 0 and 0 lor the Vickers gun, and 59, 7 and 0 
for the fBenet-Mercie] automatic machine rifle, 
caliber .30, model of 1909. 

11. The Board (one hided, after a careful 
consideration of the data collected, together with 
the knowledge ol the suitability of the various 
designs of machine guns gained by observation 
(hiring the tests, that the Lewis Automatic Ma¬ 
chine Rille, as at present designed, is not con 
sidered superior to the service automatic ma¬ 
chine rifle, on account of failure to maintain 
continuous lire, the large number of parts that 
were broken, and the large number of jams, 
many of the latter being reduced only after 
much difficulty and considerable time. 

12. The Lewis gun was therefore not given 
the field test, in view of the fact that the Board 
recommended a competitive test of this nature 
for the Vickers gun and the Automatic Machine 
Rifle only- 

“13. On the conclusion of the field tests at 
Texas City and Leon Springs, the Board ex¬ 
pressed the opinion that when tlie present serv¬ 
ice machine rifle (automatic rifle, model of 
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1909) was originally tested some seven years 
ago. it was then without doubt the best type of 
machine gun in existence, but during the past 
se\en years the Vickers Company have developed 
a gun which not only overcomes all the serious 
delects inherent to the service type ol Maxim 
gun (model ol 1904), but compares very favor¬ 
ably in weight with the automatic machine rille. 
caliber .30. model of 1909. 

“ ‘The service machine lilies furnished the 
Board for test were well made and finished, and 
only a small number of parts were either broken 
or replaced during the test, indicating that the 
large number of jams and stoppages of fire which 
occurred, particularly during the field firing, 
were not due to either defective material or 
workmanship.* 

“14. Effort has been made from time to time, 
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within the past year and a half, to obtain a Lewis 
Machine (inn for further test. These efforts have 
not been successful until recently, when satis¬ 
factory arrangements were made with the Sav¬ 
age Arms Company, ol Utica, New York, the 
American manufacturers of the Lewis Machine 
Gun. to submit a gun to tests similar to those 
held in the competitive trial ol machine guns, 
in 1913. The board testing* this gun was com¬ 
posed of one officer of Cavalry, one officer of 
Infantry, and one officer of the Ordnance De- 
pavlment. . . . 

“15. In order to further test this weapon, ar¬ 
rangements have been made for the putt base of 
three Lewis Machine Guns, chambered for Brit¬ 
ish ammunition, which it is intended to mount 
on aeroplanes on the Texas bottler and in Mex¬ 
ico. These weapons have been procured with a 
view to determining whether this particular type 
of gun has peculiar and special adaptability for 
aeroplane work.” 

Very few things in American military history 
have produced as mtu h controversy and as many 


contradictory opinions from people in high office 
as did the failure to procure the Lewis gun foi 
the services. A few quotations are given to show 
the position held by defenders of the Lewis gun 
against the Army's claim that it was unservice¬ 
able when tested by it. 

Sidney Brooks, a British publicist and corre¬ 
spondent. wrote in the Philadelphia Public 
Ledget on 14 February 1917: 

. . But there has recently been an even more 

4 

striking instance ol the discrepancy between 
British experience on the one hand and the 
views of American officialdom on the other. I 
refer to the controversy over the Lewis machine 
gun. Hcic again I speak simply as a layman and 
not at all as an expert. But I do know, and every 
Ftiglishman knows, that the following statements 
are facts: 

“ First. That the present war is so largely a war 
of mat bine guns—1 remember Mr. Lloyd George 
stating that more than ninety percent of the 
casualties were due to them alone—that whereas 
at its In-ginning we had only two to each thou¬ 
sand men. we now have thiitv-iwo. 
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“Second. That of all the machine "tins in use 
in the Allied armies the Lewis gun is by far the 
most popular and the most effective. 

“Third. That some 4,000 officers and about 
100,000 men use ii exclusively, and that in the 
British, French, Italian and Russian armies there 
are at this moment nearly 40,000 in actual and 
daily operation. 

“Fourth. That virtually all our aeroplanes are 
armed with Lewis guns, and that of the seven 
Zeppelins we have accounted for six were 
brought down by the Lewis gun. 

“Fifth. That both on Salisbury Plain and at 
the machine-gun school in France most of the 
instruction is done with the Lewis gun. 

“Sixth. That it owes its pre-eminence partly 
to its mobility, partly to its light weight, partly 
to its capability of being used in any position 
ancl partly to the simplicity of its working; and 
that after fully two years of daily experience in 
the battlefield it stands higher than ever in the 
judgment of the British armies. 

"Vet this is the gun the Americ an Government 
virtually mined down. I have heard all sorts of 
explanation of its action, mainly of a personal 
or political character. But I have never yet heard 
it asserted that the Lewis machine gun was re¬ 
jected by the authorities at Washington on its 
merits or that they have any better gun or any 
that is as gocxl up their sleeve. 

“Incidents such as these have a somewhat more 
than depressing effect on an Englishman, who 
has seen at first hand the terrible effects of a state 
of unpreparediless and who has no dearer wish 
than that the United States may be wise in 
time.’* 

Maj. Gen. Leonard Wood, commander of the 
Department of the East, declared, "In my pri¬ 
vate opinion, the Lewis Machine Gun is the 
best light-type gun yet developed for troops in 
the field." He added that he favored "having 
... a reserve supply of 25.000 machine guns as 

in the end one in ten men will carry a 26-lb. ma- 

• 

chine gun as he now carries a rifle. 

Will Irwin, war correspondent for the Satur¬ 
day Evening Post , declared: 

"Modern warfare had developed a real neces¬ 
sity for machine guns both light and heavy, but 
as far as I saw, the Lewis Gun far outnumliered 


all other machine guns of the light type among 
the Allied armies. 

"In the last engagement I saw in the recent 
Somme offensive, whole detachments were go¬ 
ing into the trenches with every man carrying* 
a Lewis gun as one would carry an ordinary 
rifle.** 

Charles Edward Russell, an American sociol¬ 
ogist. wrote in the Cleveland Press , in October 
1916: 

“Nothing the whole war had brought out has 
been of so much real use to the British Army as 
the Lewis machine gun. It has done wonders. 
It has almost counteracted the British aversion 
to tactics. . . . 

"The merits of the Lewis gun arc long past 
any discussion in British army ciicles after so 
many months of testing. It has also added a 
much needed redeeming quality to the fame of 
American products in general. 

“One odd little fact is that they nearly all be¬ 
lieve the American army to be equipped with 
the Lewis guns. But then you have your Lew¬ 
ises.’ British army officers would say to me when 
the United States was trying to get an army to 
the Mexican border. ‘Rum country, ruin coun¬ 
try,* they would say when 1 told them we 
hadn’t.** 

And from the Army and Navy Register of 30 
December 1916 is quoted: 

"It appears to be conceded that between sixty 
millions and seventy millions have been spent 
for these guns by the Entente Powers, and they 
are used in all the French and English armies for 
the first line trenches. Heavier, more durable 
and water-jacketed machine guns being pre¬ 
ferred for the second line. Arc all the war au¬ 
thorities of France, England and Russia at fault? 
If not, why is not the Lewis gun good lot* the 
United States?" 

There must have been a logical reason for the 
failure of the Lewis gun to meet tlie Army's re¬ 
quirements. The most probable explanation was 
brought to light vears later. If valid, it serves as 
an outstanding example of how certain minute 
dimensions, which are only slightly out ol ad¬ 
justment. can ruin the performance of a weapon. 

When Lewis presented his gun to the Board 
of Ordnance and Fortification in 1913, it must 
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Lewis Aircraft Machine Gun. Model 1914, Cal. .303, Twin-Mounted, French. 


he remembered that ii represented a handmade 
product in its earliest prototype stance Constant 
experimentation was daily being carried on in 
an ai tempi to perfect the median ism. (instruc¬ 
tion ol the gas-operated gun requited the at¬ 
tachment of the barrel and receiver so that the 
orifices in the barrel are at an exact place under¬ 
neath it. The weapon could then be mass pro¬ 
duced and the components quickly assembled. 
This precluded the conventional means of ad¬ 
justing head space by sue wing in or out on the 
barrel, as head space was permanently fixed with 
respect to the barrel and receiver. I be only re¬ 
maining adaptable factors were the angle ol the 
locking cam on the bolt and the straight pot lion 
cut in this piece that allowed the piston to recoil 
a certain amount before unlocking action com¬ 
menced. 

I bis very critical dimension in first firing at¬ 
tempts has always been determined In trial and 
error. About the only help engineering can give 
is to I urnisli calc ul.it ions for a safe stat ting point. 
The first Lewis guns submitted to the Board 
were still in highly experimental stage and the 
gas piston had been designed for the highest rate 
of fire possible. After the bullet passed the ori- 
licc and gas pressure was brought to hear on the 
piston, the latter had a free movement ol 0.875 
inc hes. The spiral cam of the bolt was then en¬ 
gaged by the lug on the gas piston, causing it to 
rotate and unlock. 

The distance of the free movement was such 
as to give the first weapons an unusually high 


rate of fire, since unlocking took place while a 
residual pressure too high for practical use re¬ 
mained in the barrel. The free travel of only 
0.875 inches hastened unlocking and caused the 
holt to withdraw its support from the base of the 
cartridge. This slight easing back of the bolt had 
the same effect as too much head space, and 
many resulting malfunc tions thus occurred. Too, 
the completed unlocking was done under such 
pressures that when the empty cartridge cases 
did not stick or rupture, the boll was carried 
rearward with such force from the added blow- 
back as to overstrain the other recoiling compo¬ 
nents. This resulted in a parts breakage that was 
all out of proportion. 

Impatient at the delay of the Army Board, 
Lewis sailed lor Europe taking his four guns 
with him. During his demons!rations abroad. 
British and Belgian ordnance officers pointed 
out that his rate ol fire was far above what was 
considered ideal for battle use. In order to re¬ 
duce the rate, the straight portion of the cam 
slot was redesigned until it had a Irce travel or 
' dwell" of 1.0625 inches. The additional free 
movement permitted the chamber pressure to 
drop before the bolt started to relax behind the 
base of the cartridge. It also established an aver¬ 
age rate of fire of around 600 shots per minute 
when used in conjunction with a fixed gas ori¬ 
fice of .130, a dimension that produced a satis¬ 
factory rate of fire and the smoothest perform¬ 
ance. 

As England was at war and the most trivial 
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thing concerning machine-gun construction was 
considered top secret, it is easy to understand 
why information on this redesigned pail was 
not made available. In fact it is possible that the 
change may have been made by engineers of the 
Birmingham Small Arms Co. when the manu¬ 
facturing drawings were converted from our 
measurements to the metric system and that 
Colonel Lewis did not even know of it. When 
the Savage Arms Co. contracted to make the 
weapons here in the United States, this change 
from the original drawings was noted loi the 
first lour guns. 

It was felt at first that the weapon would not 
handle the United States infantry rifle cartridge 
because of its higher velocity, chamber pres¬ 
sure, etc. However, the theory was exploded 
when the Savage Arms Co. produced its version 
of the gun. It was basically the same as the un¬ 
successful earlier models with the exception of 
the added dwell before the boh unlocked. The 
Lewis guns made by the Savage Co. stood the 
test. 

Ldter Development and Production of the 
Lewis Gun 

General use of the Lewis gun in the air led 
to the construction of many accessories that 
made it even more efficient. It was determined 
by actual battle use that the wind blew the car¬ 
tridge case deflector and canvas bag back and that 
sharp maneuvers of the plane closed up the bag, 
causing stoppages in the ejection chute. As a 
result, a satisfactory sheet metal deflector and 
receptacle was designed, which was later replaced 

bv an even better device made of die cast alu- 

• 

minum. 

For aircraft mounting it was found convenient 
to cut into the gear case above the pin to allow 
sufficient clearance from the receiver locking 
pin. Removal of the casing without unscrewing 
the receiver from its locking piece was thus fa¬ 
cilitated. To permit the fitting of an adequate 
sight, the gas chamber was modified so that the 
front sight base could be mounted on top with 
a dovetail fit and retaining screw. 

l hc most urgent demand from Lewis gunner 
pilots was for a simple indicator to show the 
number of rounds, if any, left in the drum at the 


end of a burst or engagement. Many devices were 
tried, the most successful one being designed and 
made bv the Vceder Manufacturing Go., Han- 
ford, Conn. The counter was mounted on top 
of the magazine plate and operated by a small 
gear, the teeth of which engaged in the notches 
of a latch lock located in the spacer ring. The 
indicator was set at zero when the drum was 
filled: after firing commenc ed, the revolution of 
the magazine’s rim operated the indicator 
through its gearing. When only 10 rounds were 
left in the drum, a luminous figure “one” ap¬ 
peared and stayed until only 0 rounds remained. 
The number then disappeared and a red marker 
came into view to indicate to the gunner that 
the drum should be c hanged at the first oppor¬ 
tunity. 

This reliable counter was very ruggedly con¬ 
structed and was considered the most useful ac¬ 
cessory on the Lewis gun. Its acceptance by air¬ 
men was of such an enthusiastic nature that one 
of the indicators was sent in each carton con¬ 
taining six spare drums. The early style drums 
that were not designed to work with the indi¬ 
cator were soon properly altered. 

On 28 May 1918, the Office of the Chief of 
Ordnance, United States Army, received the fol¬ 
lowing cable from General Pershing: “Request 
information as to what experimental work has 
been done towards speeding up Lewis gun in 
the United States. French are at present doing 
considerable experimenting along this line: 
methods pursued being first to increase dura¬ 
tion of gas pressure acting on piston by fitting 
muz/lc attachment, which is approximately 
equivalent to increasing length of barrel by in¬ 
creasing spring tension, adding more length to 
barrel, and by adding buffer spring in rear end 
of racks to soften blow against butt tang. Sug¬ 
gest this matter he taken up with Savage Arms 
Company and reports forwarded to this office.” 

The Office of the Chief of Ordnance made an 
inquiry to ascertain the new French rate of lire 
and how much was desired by the American Fx- 
peditionary Force, and received the following 
reply: 

“The rate of fire of Lewis guns should be as 
high as possible consistent with reliable per¬ 
formance of ihe gun. The French at present 
have produced a reliable speed of about 850 
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I-ftWtR A rcrafl Machine Gun, Mcdel 1518, Cai. .30. with 97-Round Magazine and Muzzle Booster. 


shoes per minute. A speed of over a thousand per 
minute has been attained but performance of 
gun has not been satisfactory." 

No attempts had been made in this country to 
speed up the gun, as it had just been adjusted to 
work satisfactorily at its normal speed, but upon 
(ieneral Pershing’s .suggestion an order was 
placed with the Savage Arms do. for experimen¬ 
tal work of this nature. It was recommended that 
a rale of lire of 900 rounds a minute would be 
acceptable. The company made up a special 
spade grip, with two buffers having heavy 
springs to act against the end of the feed operat¬ 
ing stud and rack. A hardened buffer plug was 
added at the end ol this part. And to increase the 
force of recoil of the gas piston greatly the ori¬ 
fice was opened up from .180 to .190. The latter 
change was found upon test to be far tcx> great 
for smooth performance. It resulted only in hav¬ 
ing the extractor tear through the rim of the 
empty case which was still under terrific gas 
pressure. The company officials were unable to 
lire a single lull drum of ammunition without 
some serious malfunction or parts breakage. 

Without expending further effort, the Savage 
Arms Co. asked permission to give up the ex¬ 
periments as an impossibility. The Ordnance 
Department was not so easily discouraged. It or¬ 
dered Savage to reduc e the gas orifice from .190 
to .150 and put the Hazel ton attachment on the 
muzzle. The device trapped the gas momentarily 
after the bullet had cleared the muzzle. A high 


residual pressure was held in the bore to add 
greatei operating power and recoil to the piston 
stroke. This modified assembly increased rate 
of fire greatly but it resulted in wearing off the 
slop, rebound and feed pawls, alter the firing of 
a few magazines. Innumerable failures to feed 
resulted. 

T he fault was finally overcome by continued 
firing and experimental heat treatment of the 
affected parts until the breakage stopped. There¬ 
after one Lewis gun was fired as muc h as 8.000 
rounds, when the rate of fire was 800 to 850. 
without what was considered exc essive wear. As 
many as 1.000 shots a minute were obtained by 
restricting the orifice in the muzzle attachment, 
but a high percentage ol broken parts again re¬ 
sulted when the orifice was thus choked. It was 
decided that a maximum of 800 to 850 rounds 
per minute could be fired without affecting the 
reliability of the gun's action. The mosl serious 
difficulty encountered at the latter rate of fire 
was the tendency of the powder gas to blow back 
into the operating parts and clog or foul up the 
recoiling mechanism. It was remedied by drill 
ing three holes, 0.0025 inc h in diameter, through 
the cylinder and casing a little ahead of the rear¬ 
most position of the piston head on recoil. 

All modilic.itions were ollicially approved and 
5,000 muzzle boosters were ordered from the 
Savage Arms Co. to he attac hed overseas to Lewis 
guns already in action. Before this was done, it 
was found more desirable to complete the 
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spccdcd-up gun at the factory, since h had been 
apparent that the ramps on the receiver needed 
a milled-out cut. This could be done in a satis¬ 
factory manner only in a well-equipped manu¬ 
facturing plant. After the modification was done, 
only a limited number of the improved guns 
were actually delivered. 

The Savage Anns do., having been a large and 
efficient armament factory for half a century be¬ 
fore the war, was considered well equipped to 
furnish all the standard-type Lewis guns needed 
for United Stales military service and no con- 

9 

tracts were made with other plants. The orig¬ 
inal order for the ground gun was placed during 

the latter months of 1917. Bv Mav 1918 more 

* • 

than 16,000 had been produced and delivered. 
Over 10,000 of these were of the aircraft type: 
ihe other 6,000 were delivered to the Navy for 
Marine Corps use. By August 1918, 25,000 of 
the aircraft type alone had been made and by 
Armistice Day, 34.000 of this model had been 
delivered. 

The Savage Arms Co. must be credited from 
the very start with keeping production ahead of 
requirements and overseas supply was held up 
only because of shipping difficulties. There were 
comparatively few insoluble manufacturing 
problems in the production of the weapon. This 
can he rightfully attributed to the foresight ol 
Colonel Lewis in emphasizing simplicity of man- 
ulacture. 

Because the bolt was held in a cocked position, 
the Lewis gun could not be synchronized to fire 
through the propeller arc as could front seared 
machine guns. This limited its method of mount¬ 
ing. although many novel ways of firing outside 
the propeller arc were tried, a number of which 
were successful. 

The main use of the Lewis was as a free gun. 
At first it was necessary to modify the ground 
weapon to mount in a plane, but an aircraft 
model was soon issued that could be easily 

9 

adapted to any kind of mounting desired. It was 
first installed on biplanes over the observer's seat 
by means of a rourcllc. Often two guns were 
placed together in a yoke and the torque ac tion 
of the yoke combined with a knuckle arrange¬ 
ment permitted a perpendicular action of the 
mounting. Aiming in all directions was thus 
made possible. Both guns could be fired simul¬ 


taneously by means of a Bowden connection. A 
recoil rein forcer was sometimes added to the 
mounts to make the operating action more posi¬ 
tive and to increase its rate of fire to a limited 
extent. 

When certain altitudes were reached, freezing 
up of guns was a common complaint. In this 
situation various methods were employed to heat 
the operating parts. An electric heater, obtain¬ 
ing its power from the motor's generator, was 

usuallv attached under the feed covet. 

/ 

The front sight was originally made of bronze 
but combat conditions proved the metal too soft 
to be satisfactory, as the set screw could not hold 
the sight in place. The easily burred material 
allowed the base to loosen. Steel sights had to be 
made to replace the original ones. 

A simple set of magazine rim and spacer pin 
gages for use in the field by ordnance men was 
developed. Their intended purpose was to give 
a quick means of chec king accurately the critical 
dimensions of these two parts. On the standaid 
gun firing at 600 rounds a minute, it was thought 
a recoil check or muzzle brake, used over the 
muzzle, would result in smoother performance 
by eliminating the kick. However, when a test 
was made with such a brake designed by the 
French, so much carbon and fouling was found 
in the mechanism that the idea was dropped. 

Use of the Lewis Gun by the Navy 

One of the most peculiar things about the 
Lewis controversy is that the Navy did not. con¬ 
cur in the belief that the weapon was unreliable. 
The Navy, in its effort to supply the Marine 
Corps with an adequate light machine gun, had 
the Marines test the weapon. Complete satisfac ¬ 
tion with its performance was expressed. 

In September 1917, an officer from the Avi¬ 
ation Ordnance Section. Lieutenant Commander 
Stone, who had been sent abroad to collect data 
and specimens of foreign aircraft ordnance, re¬ 
turned to the Bureau with voluminous informa¬ 
tion and a quantity of English and French air¬ 
craft armament, among which was a British 
Lewis gun. 

The Navy ordered the Savage Arms Co. to 
modify the standard Lewis gun to conform to 
the sample submitted so that it would be iden- 
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deal with those used by Great Britain and France 
For both aviation and ground use. i hose instruc¬ 
tions were complied with and large quantities 
were delivered to the Navy by I January 1918. 
From that date the Navy never sulk-red lor lack 
of machine guns. Since there was an ample sup¬ 
ply lot training the Marines at home and out¬ 
lining them before going overseas, they were the 
only Amci ican troops to arrive in France armed 
with Lewis guns. Other units weu* given what¬ 
ever the French and English high command 
could conveniently spare, the (’.hauch.u being 
offered in most cases. 



U. S. Marine Training with a Lewis Gun, 1917. 


The Navy was long an interested party in ma¬ 
chine-gun development. It had adopted the' Colt 
'95 model while other brandies ol the service 
still ( lung doggedly to the hand-c ranked ( hit ling. 
It was realized early that the Lewis gun would 
best suit Naval needs in World War I for both 
land and air use-. Having previously been satis¬ 
fied with its peifounance, the Navy ordered 
enough weapons, in advance of the war. to give 
it an adequate supply for training purposes. 
Once this need was met. an ever-increasing How 
from the factory kept ahead of the demand. 

Suc h foresight was due to a large extent to the 
efforts of the newly formed Naval Aviation Orel 
nance Section, created alter G April 1917, as a 
subsidiary ol the (*1111 Mount and Small Arm 
Section. On 1 October 1917, the unit became 
olluially known as the Aviation Ordnance Sec¬ 
tion. I he section had under its cognizance re¬ 
sponsibility lor obtaining machine guns, sights, 
mounts, ammunition, bombs, and pyrotechnics, 
along with any other large caliber guns as long 
as thev were intended lor use in aircraft. Alter 
war was declared. I Jeutciiant ('.ommander Stone, 
an officer from this section, was sent to the front, 
as mentioned above, to gather samples of the best 
weapons with which to light an aerial war. 

While the new section's complement was verv 
small and its quarters cramped, it certainly 
proved competent in every respect. The reason 
lor its existence was best stated in its letter of 
organization: 

"To plan and develop by years of experience, 
the needs of Naval aviation and base its require¬ 
ments under conditions of war. and never upon 
those of peace, l ire principal function ol this 
oigani/ation is to harness authority and respon¬ 
sibility so that they can never be separated .... 
so that a designer cannot design a gun. then 
throw credit or blame onto the producer, or 
later escape the final issue and responsibility 
therefor. One man is to be responsible for each 
bit of material or development from its start to 
completion .... its issue, its service perform¬ 
ance. and later its overhaul or tepair. Given this 
responsibilitv, he is to be clothed with the 
requisite authority over all its details.*’ 

One of the unit's Inst acts was to place con¬ 
tracts fot the Lewis gun. It had expressed dis¬ 
satisfaction with the heavv water- and air-coolcd 
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automatic weapons that had been previously 
tested. The Savage Arms Co., already tooled up 
for the caliber .803 I.ewis gun for the British, 
had been approached as early as 5 February 1917 
(before the section was set up) on the production 
of sufficient caliber .30/06 guns fur Marine 
Corps testing. Through the hard labor of an al¬ 
ready overworked factory at the urgent insist¬ 
ence of the Navy, this was done and by 5 April 
1917, one day before declaration of war, success¬ 
ful acceptance tests were run by both Navy and 
Marines. On 25 April 1917, the first contract 
with the Savage Arms Co. was given for 3,500 
guns. A second followed on 22 June 1917, for 
850 more; a third on 6 April 1918, for 2,500; 
and a final one on 13 June 1918, involving 3,000 
additional guns. 

A total of 9,350 guns with spare barrels and 
accessories was delivered in time for actual serv¬ 
ice before Armistice Day. All reports concerning 
use of the Lewis gun under combat conditions 
stated it was indeed most reliable, and could be 
fired and serviced by a single gunner. Although 
jams and stoppages were infrequent, little diffi¬ 
culty was experienced in clearing them when 
they did occur. 

One of the most inexplicable acts of World 
War I, and one that curtailed American combat 
use of the Lewis guns, happened when the Ma¬ 
rine divisions arrived in France, fully equipped 
with the weapon. They were soon attached to 
Artnv units and under the command of the lar- 

i 

ter, they weie ordered to turn their Lewis 
models in. Greatly inferior Chatichats were is¬ 
sued as replacements. 

The Routing of the Zeppelin Menace 

If the Lewis gun had not fired another shot 
during World War I, its part in breaking up the 
Zeppelin raids over England would have more 
than compensated the Allies for the cost and 
effort expended on its production. The German 
aircraft was named tor its inventor. Count Fer¬ 
dinand von Zeppelin. He was born on 8 July 
1838 in Constance, Baden, Germany, and after 
over 30 years of service in the German Army re¬ 
tired in 1890 with the rank of general. He an¬ 
nounced his intention of devot ing the remainder 
of his life to the study of aeronautics and the 


building of lighter than-air machines. His deci¬ 
sion was influenced partially by bis term as mili¬ 
tary attache in the United States during the Civil 
War, at which time he made his first balloon 
ascension with Professor Lowe to reconnoitcr 
the Confederate forces. 

Unable to find financial backing at first, Count 
von Zeppelin sold his family estate and all other 
valuables in order to raise the SI50,000 needed 
to conduct his first experiment. Within 2 years 
the inventor had his first airship, using a 16- 
horsejxnver Daimler motor for power, ready for 
(light. After a short trial in the air, it was de¬ 
stroyed by an accident, as were also Zeppelins 
II, III, and IV 7 . The indomitable count was 
financially ruined after so many failures and 
very low in morale, when the Ccrman Govern¬ 
ment agreed to finance the next airship, to he 
known as the Deutschland. Through tireless ef¬ 
fort on the part of the inventor and his assist¬ 
ants, a craft was produced capable of carrying 
passengers with comparative safety. In 1910 it 
made such a flight for a distance of 300 miles. 
This feat stirred the imagination of the German 
people and over $1,500,000 poured in for the 
purpose of more experimentation. 

The Deutschland was also wrecked by a sud¬ 
den and violent wind as it attempted to land, 
but the government now had implicit faith in 
the Zeppelins. Further experiments showed that 
greater engine power was needed, and one of the 
dirigibles powered with 75-horsepower engines 
successfully rode out a storm for 3 days with 
gales at times of 80 miles per hour. Between 
1900 and 1914 the Zeppelin Corp. constructed 
over 115 airships of the rigid type. 

Up to this point Germany had practically a 
monopoly on dirigibles as other Kmopean coun¬ 
tries had dropped them in favor of heavier-than- 
ait models. The German military command real- 
ized that it had at its disposal what might consti¬ 
tute a powerful weapon, as the Zeppelins could 
stay aloft hours longer than conventional air¬ 
planes. They could also reach a greater altitude 
than any plane. Their speed, especially with a 
favorable wind, was far in excess of that of stand¬ 
ard military aircraft. Best of all, llie designers 
reasoned that the huge area and unlimited car¬ 
rying power of the dirigibles furnished a plat¬ 
form upon which to mount weapons. This would 
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allow them to fight off anything that dared aj> tcria at the mere thought of the inevitable Zcp* 
proach the flying arsenal. pelin raids to conic. 


As one very enthusiastic supporter explained. 
“For an airplane to engage a Zeppelin with the 
limited armament the plane could carry would 
be like a canoe attacking a battleship.’ Since the 
Zeppelin could reach prohibitive altitudes and 
needed no weight limitation on the number of 
machine guns and even cannon that could be 
mounted, the arguments ol its supporters seemed 
to be too one-sided even to be logically disputed. 

Although Germany had built up a mighty 
Zeppelin fleet, she most certainly had not done 
so at the expense of her heavier than air ma¬ 
chines. Her military leaders knew, however, that 
every other major power in Europe had an air 


It was fortunate that the Germans also be¬ 


lieved in the invincibility of their “Air Armada.’ 
Feeling so secure, they disregarded observations 
supplied by their secret operatives that British 


pilots had been firing in their Lewis guns newly 
designed ammunition recently patented by 
George Thomas Buckliam of London. 

I he first Zeppelin assault on England took 
place at Great Yarmouth on 19 January 1915. 
It resulted in minor damage and was considered 
merely a token raid, a dress rehearsal for the 
main event. An English newspaper made the 
statement: "What made the people indignant 
was not so much the ml 111 ess ness of the Get- 


force of conventional-type planes equal and. in 
some instances superior to, her own. They 
earnestly believed that the Zeppelin was Ger¬ 


mans. but the failure of their own naval and 
military to offer any protection ... or even to 
harass them when they fame.” 


many's acc weapon and that, when 


• • 


the dav 


It took years in time and millions in money 


arrived, the mighty ships would cruise unmo¬ 
lested to and from strategic targets deep in enemy 
territory. 

This belief was not a German monopoly, as 
tiie French and British begrudgingly accepted 
it in every respect. Such a generally conceded 
point of superiority gave the Germans a psy¬ 
chological weapon in itself. From the outbreak 


to build up the Zeppelin myth, but it was shat¬ 
tered quickly when British ,airmen found the 
fatal weakness of the huge airships. The follow¬ 
ing report on bringing down a Zeppelin, the 
L-53, by Lieutenant Gulley, of the Royal Air 
Force, illustrates a typical encounter: 

“The naval units informed me at 8:30 a. rn. 
there was a Zeppelin approaching from ME at 


of hostilities, they released propaganda building 
up horror in the Allied commies that Zeppelin 
raids and the destruction of unprotected cities 
were certain to follow. 


an estimated 13,000 feet altitude. I got my 
‘Camel' into the air at 8:41 a. m., and with the 
sun at my back, 1 climbed upwards. When first 
sighted, the airship was broadside but evidentb 


As a result of constant predictions of impend- having sighted me it had turned end on and had 
ing doom by journalists and military experts, climbed to 19,000 feet. As we approached, the 
the general public was left in a state of near hys- Camel sat tail down unable to climb another 
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inch of altitude. At this dose poitn the airship 
started to pass slowly overhead. I pressed the 
trigger of im two Lewis guns mounted above 
the wing and after firing a long burst observed 
the bullets strike and Hash as they hit the metal 
in the under belly structure of the huge ship. 

"A propeller on an engine on the port side 
was seen to stop and as nothing else seemed to 
happen I dived my plane, followed a moment 
later by an explosion as the whole airship ex¬ 
ploded in Haines. One of the crew succeeded in 
jumping with a parachute and was saved." 

Lieutenant C.ulley could have mentioned the 
fact that lie was using the new Buckham incen- 
diary bullets in bis guns. 

Destruction ot the Zeppelins with the deadly 
combination of the Lewis gun and incendiary 
bullets gave English and French morale its great¬ 
est boost of the war. I he weapon with its highly 
inflammable ammunition literally shot the dir¬ 
igibles out ol the air. Of the 12 Zeppelins de¬ 
stroyed in attac ks over London, the Lewis is olli- 
cially credited with shooting down 10 of them. 

The Buckham incendiary bullet consisted of 
a llat-nosed cupronickel jacket, containing in 
its nose an 8-grain charge of yellow phosphorus. 
T he charge was held in place by a serrated plug 
ol lead backed up by a larger base plug of the 
same material. A small hole through the jacket, 
located near the junction of the two plugs, was 
Idled with a low fusible alloy. The latlet melted 
as the bullet passed through the bore and per¬ 
mitted the phosphorus to ignite. 

The yellow phosphorus, when brought into 
contact with the highly flammable hydrogen gas- 
filled envelopes of the great airships, resulted 
in immediate fire and explosions. I he metal 
framework inside the dirigibles increased the 
hazard as the flat-nosed bullets, upon striking 
a support member, had a tendency to rupture 
and scatter the flaming mixture over a wide area. 

Thus in a comparatively few months the death 
knell was sounded for the great German menace, 
the Zeppelin. The people of Great Britain and 
France, being relieved of the horror of mass 
annihilation by the successful employment of the 
Lewis gun, looked upon it w ith more admiration 
than is usually accorded a common weapon ot 
war. Tho\ felt their governments could not give 
too much official praise and credit to it. 



Conclusion 


It would be possible to write an entire book 
on why the United States seemed to ignore the 
Lewis weapon when mac hine guns were so des¬ 
perately needed. Regardless of who was right or 
wrong, or for what partic ular motive, other than 
intense patriotism, the fact remains that Colonel 
Lewis sent to the Secretary of War certified 
checks for over a million dollars, representing 
his portion of the royalties on Lewis guns bought 
by the United States, during and following hos¬ 
tilities. Lewis’s notation was "I will not accept 
one cent of royalty for a single Lew is gun pur¬ 
chased by the government of my country." 

Even the acceptance of the colonel’s first check 
covering his royalties on guns sold to the War 
Department involved him in a characteristic dis¬ 
pute with General Crozier, the Army’s Chief of 
Ordnance. The check, which was for §10,889.17, 
was sent for deposit to the credit of the United 
States Government on 16 February 1917. Mr. 
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W. G. McAdoo, the Secretary of the Treasury, 
asked the War Department for an opinion on 
the propriety of accepting the donation, espe¬ 
cially since the Savage Arms Co., which paid the 
royalties to Lewis, was still competing for Gov¬ 
ernment orders. General Crozier prepared aj 
memorandum saying that acceptance of the 
check would not embarrass the Department in 
dealing with the Savage Co. Then he continued 
with some adverse comments on Lewis’s claims 
that he had never sought pecuniary recompense 
from the United States Government for his in¬ 
ventions, and that he had never had any assist¬ 
ance or encouragement from the Ordnance De¬ 
partment. 

Colonel Lewis was advised by the Secretary 
of War, Mr. Baker, of the general's comments 
and his reply follows: 

“No. 1 Russell Terrace, Montclair, N. J., 

May 12, 1917 . 

“The Honorable the Secretary of War, 

Washington, 1). C. 

“My Dear Mr. Secretary: Your letter of 
April 29th, with its inclosed memorandum from 
the Chief, ol Ordnance, has been received and 
very carefully considered. 

“I do care to have the money represented by 
the check sent you in my letter of February 16th, 
1917, deposited in the Treasury of the United 


States simply on the ground stated in my orig- 
inal letter, without any understanding that you 
are now examining or undertaking to determine 
any controverted question as to the breach c 
relations between me and the War Department 
or any branch or division of it, and I now have 
the honor to request again that you so accept 
and deposit it. 

“My letter of February 16th. 1917. was sent 
you solely for the reasons stated therein and lor 
no other. 

“I can see no possible embarrassment to the 
War Department nor lo the Ordnance Depart¬ 
ment in the acceptance of my check. It is pos¬ 
sible, however, that your acceptance and deposit 
of the check may embarrass the present Chief o! 
Ordnance personally. 

“The memorandum from the Chief of Old 
nance to which you invited my attention is so 
widely at variance with what I know from per¬ 
sonal knowledge to be the facts in the case that 
I can not fairly consider any ol the questions 
raised by Gen. Crozier therein without contro 
versy, and I understand it to be your wish an< 
direction that there be no further controvr 

“In the present very grave national emei 
gency I am directly instrumental in supplying 
delivering, and putting on the actual firing lines 
against the fighting enemies of my country more 
machine guns each week than the present Chid 
of Ordnance has supplied for the use of out 
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No. - 6802 

DUPLICATE^ 


^rsasirnj .Bepartnunf, 

omce or the T«EAsu«cn or the united states. 


$10,889.17 


i 


Washington, D. C., June 16 1917 
3 rrrttfu that Ieaao N Lewla Colonel USA Rtd 

( By letter d8ted June 12 1917—Chf of Pub Moneys Dvsn) 

has this Jay DEPOSITED TO THE CREDIT OK THE UNITED STATES 
Ten thousand eight hundred eighty-nine 17/100 Dollars, 

on account of Donation to the Government 


for which J have signed duplicate receipts. 

Treajvrcr's Omct-Fern 52S9. * *: A A 1 n o 

CaUUER.—E d. 10 000 m*-F. C, M«> 10-10. Ai/ ** ••J.yci 



Deputy Alfttam TrrotH'tr Unttrd Stair, 


Royalties Returned by Coionel I.ewis. 
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<wn Armv of defense during the whole of the 14 
ears that he has been in oflice. I have clone, and 
m doing, this without one penny of assistance 
id without one word of encouragement or ac¬ 
knowledgment from anyone connected with the 
Ordnance Department and in spite of the long- 
jontinued and active opposition of that depart¬ 
ment. 

“I am therefore content to now rest the mat- 
‘r with you simply as a personal appeal lor 
justice. 

“Verv respectfully, your obedient servant, 

“I. N. Lewis. 

Colonel , United States Army {retired)” 

General Crozier found no objection to acrept- 
ig die colonel's check and it was deposited in 
ne United States Treasury in the name of Isaac 
vi. Lewis, on account of “Donation to the Gov¬ 
ernment/' No such difficulties accompanied later 
refunds made by Colonel Lewis. 

As might be expected, the Lewis gun did not 
> out of existence following World War 1. It 

v much use in the hands of the United States 
, ines in the Nicaragua campaign, and it was 
ic favorite infantry arm for many smaller coun- 
ries long after the major powers sought to re¬ 
place it with a more efficient weapon. The Nor- 
vegians made it under license in a 6.5-mm cali- 
>er and it is the only light machine gun defi- 
itely known to be used by their army. Japan 


produced it under the designation Models 1020 
and 1932. 

In fact, tlie Lewis gun, although it had under¬ 
gone practically no change for three decades, was 
still on hand by the thousands in this country 
at the beginning of World War II, a fact that 
was most fortunate for the Allied cause. When 
the Germans practically disarmed the British 
armv in the debacle at Dunkirk. 80,000 Lewis 

0 

guns were purchased by England from the 
United States and other friendly powers. And 
when the Japs struck at our fleet on 7 December 
1941, the first pictures rushed hack from Hawaii 
showed the old reliable Lewis being used as a 
makeshift antiaircraft gun. 

After the arms situation in Britain got hack 
to normal, the thousands of Lewis guns were 
given to the home guard and to small units in 
the fleet. It is recorded that on more than one 
occasion the outmoded guns brought down 
planes that made the fatal mistake of coming 
within range of the gunners, who in many cases 
were veterans of the first World War and no 
strangers to the Lewis gun. 

Models of the Lewis Gun 

The various models of the Lewis gun and the 
countries using them were too numerous to list 
in the text. As a handy reference, they are tabu¬ 
lated herewith: 


knimry 


Designation 


(/) Ground 


L S. Test. Model 1911, (one, handmade) 

■. s. Lest. Model 1912, (4 manufactured) 


Holt* 


.30/06 

.30/06 


Belgium 


Belgium 

Belgium 

Belgium 


Model 1913, Liege (A few were made in Belgium dur¬ 
ing this year, before contract was transferred to 


Birmingham Small Arms.).303 

Model 1914, B. S. A. (This was called "the Belgian 

Rattlesnake" by the Germans.).303 

Mark VII, B. S. A.303 

Mark VIII, B. S. A.303 


Great Britain 
Great Britain 
Great Britain 


Mark I (Model 1915, B. S. A.) 1 .303 


Model 1915 (Savage) 1 .303 

M1916 (Savage) 1 .303 


1 Between the world wars all these were modified to Mark I except those sold as surplus. 
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Country 

Great Britain. 

Portugal .. 

U. S. Army. 

IJ. S. Army. 

U. S. Navy. 

Honduras . 

Nicaragua. 

Commercial . 

Holland . 

France. 

R ussia . 

Japan . 

(21 Aircraft 

Great Britain. 

Great Britain. 

Great Britain. 

France. 

U. S. A. F. 

U. S. A. F. 

tJ. S. A. F. 

U.S. Navy. 

Italy . 

Russia . 


Designation j Buie 

Model 1916 (Mk VII. 14. S. A.)'.303 

Model 1917.303 

Model 1916.303 

Model 1917.30/06 

Mark VI (also Mk VI Mod I).30/06 

Ex U.S. M1917.30/06 

Ex-U. S. M1917.30/06 

Model 1919.303 

Model 1920 . 6.5 mm 

Model 1922 . 8 mm 

Same as British Mk I. 7.62 mm 

Model 1932 . 7.7 mm 

Mk VII Model 1916.303 

Mk II .303 

Mk III .303 

Model 1916 (Hat no).303 

Model 1917.30/06 

Model 1918.30/06 

Model 1919.30/06 

Mark X.30/06 

Same as British Mk II.30 & .303 

Same as British Mk II. 7.62 mm 


Japan. Model 1929 . 7.7 mm 

Japan. Model 1932 . 7.7 mm 


i Between tlic world wars all iliesc were modified to Mark I except those sold as smplus. 


















































Chapter 3 

VICKERS AIRCRAFT MACHINE GUN 


In the early months of 191G the British Royal 
Air Force first attempted to adapt the Vickers- 
Maxim rifle caliber machine gun to aircraft use. 
Heretofore planes had in most instances served 
as flying platforms upon which weapons were 
mounted to lx* aimed and maneuvered by the 
operator. The propeller served as an effective 
barrier against mounting guns permanently to 
shoot straight forward. If the latter could be ac¬ 
complished, it would change the craft into a 
gun-laying device, as had been done previously 
by Roland Garros, the great French ait fighter. 
The plane’s (light attitude would then govern at 
all times the bullet trajectory of the forward- 
filing weapons. The R. A. F. was very conscious 
of this unused firing area and tried in many ways 
to put it to use. 

By actual test in late 1914 it was found that 
only 2 percent of the shots fired by a machine 
gun through the arc ol an air screw would hit the 
blade and that it then required quite a number 
of caliber .303 bullets to weaken the propeller 
to the point of being unserviceable. This, the 
authorities thought, justified the mounting of 
one Vickers machine gun to fire straight ahead 
for use in an emergency only. As a result, every 
pilot upon engagement with the enemy naturally 
considered it an emergency situation and used 
the weapon upon all occasions. The arrange¬ 
ment turned out to be a faulty makeshift, for in 
more instances than deemed necessary a gunner 
pilot had started home after a victorious fight 
only to have his propeller disintegrate from bul¬ 
let holes of his own making. Crash landings re¬ 
sulted. with numerous fatalities or capture hv 
the enemy of valuable ace fighters. 

Since the Vickers was belt fed and therefore 
of little use as a free gun, its part in the early 
stages of aerial warfare of 1914 was indeed lim¬ 
ited. Its streamlining though had been under¬ 
taken from the start, many things having been 


done to cut down its weight and make it more 
efficient for air use. An example was the replace¬ 
ment ol the water jacket with a skeletonized 
tube and cap to allow cooling by air circulation. 
This device not only supported the barrel ade¬ 
quately hut reduced the weapon's weight to 30 
pounds. The handle block was replaced by a 
flat plate and the front and rear of the covers 
were milled out to permit various triggering in¬ 
stallations. One of the most radical changes was 
the redesign of the left-hand cartridge box and 
feed to allow the mounting of two guns adja¬ 
cent to each other. As another refinement a re¬ 
tracting handle was added which allowed ad¬ 
justment of the return spring’s tension from 
the rear end of the gun. 

But the device that made the Vickers machine 
gun a superb aircraft weapon was the invention 
of a reliable synchronizing gear. This brilliant 
achievement came from the efforts of George 
Constant inesco, a Rumanian engineer living in 
London, who had specialized in devices for trans¬ 
mitting power by impulse. 

Actually the Rumanian was only one of many 
attempting to solve this problem. There came 
into being at about the same time the Scarff- 
Dibovsky synchronizing gear, developed by War¬ 
rant Officer Frederick William ScarfT. R. A. A. .$., 
who had made aviation history by inventing the 
ScarfT gunners* ring, and Lt. Victor V. Dibovsky, 
of the Imperial Russian Navy. It was a mechani¬ 
cal gear consisting of cogs and teeth operating 
off the propeller shaft. Another such contrivance 
was invented by Maj. A. V. Bettington, com¬ 
manding officer of the Aeroplane Repair Sec¬ 
tion No. 1. Aircraft Depot. This was known as 
the “Arsiad" synchronizer, the name arising from 
the initials of the major’s command. It also was 
an arrangement of gears, cams, and levers at¬ 
tached from the propeller shaft to the machine- 
gun trigger. Still another was the Vickers trigger 
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Vickers Aircraft Machine Gun, Model I9IS. Equipped for Synchronizing. Mount is for Purposes of Pholuyraphi lg Only 


actuator. designed by C.eorge II. Challenger, an 
cnuineei of die Vickers establishment. I lie num- 

n 

her of approaches from various angles shows tlie 
great importance placed upon a solution to this 
vital problem. 

All three of these synchronizing gears de¬ 
pended on mechanical means for firing the gun 
at the requisite instant. The main operating 
principle was that a cam driven by the engine 
and working through a series ol push rods and 
levers tripped the trigger at intervals and was 
so regulated that the revolving propeller was 
clear of the line of lire. The mechanism was set 
in action with a trigger controlled bv tlie pilot. 
Although effective, these devices were crude and 


mechanically unreliable, since adjustment of the 
rods had to he extremely accurate and continued 
firing might jar the original setting. 

The Constantinesco svnehroni/er. however. 

# 

did not employ such features in its design. It 
was based on one of the inventor’s earlier patents 
concerning the operation of a hydraulic rock 
drill. The impulses transmitted through a col¬ 
umn of non freezing oil under pressure in a pipe¬ 
line furnished the energy to depress the trigger 
at intervals regulated by the position of the 
blades. A cam on the propeller shaft engaged a 
lug on an oil pump at the instant the trailing 
edge of the propeller was clear of the bore of 
the gun and continued to hold the trigger actua- 
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Vickers Mflchfn* Gen, Synchroni7ed wi*.h Propeller in n Pursuit Plane, World War I. 


tor down until the leading edge approached. The 
lug then ran off the cam and the spring-loaded 
trigger depressor let up on the sear interrupting 
the fire. The device was operated by a simple oil 
pump that furnished pressure until the leading 
edge of the propeller started to line up with the 
gun muzzle. At this point it released tension 
only to take it tip after the blade passed. 

Overnight all mechanically operated syn¬ 
chronizer gears were obsolete. Manufac ture was 
started at once by the Vickers Co. and the first 
model made by this firm was successfully demon 
si rated on a BF.2C in August 1916. It showed 
perfect reliability and was adaptable to any type 
of airplane engine. From then on until the end 
of the war, the units were filled to all aircraft 
as last as both could be produced. Over 6.000 
were installed on British planes alone between 
March and December 1917. and 20.000 more 
were added between January and October 1918. 

The first planes to go into combat with the 
hydraulic synchronizer were a squadron of 


DII-Ts which arrived on the continent on 6 
March 1917. Two days later two groups of Bvis- 
tol fighters were fitted with the same arrange¬ 
ment. From then on aircraft with this aid to fire 
powci were delivered at regular intervals. Now 
the planes could fire straight ahead, in addition 
to maneuvering one or two machine guns on a 
free mount. 

At first the Constantinesco gear was designed 
to fire only one machine gun. hut it was soon 
adapted to operate two mounted parallel to each 
other. The Sopwith ‘ Camel" was the first plane 
so equipped. It had a fire power of 1.600 shots a 
minute or, as the British figure it. 40 pounds of 
projectiles in the same period. 

The synchronizing device was so successful 
that it became a must in British aircraft arma¬ 
ment. It was placed in all subsequent models as 
fast as they appeared. As a result of its introduc¬ 
tion on the DII-ls and Bristol fighters, the Al¬ 
lies recaptured supremacy of the air from the 
Germans, and while there were times when it was 
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gravely in jeopardy, it was never relinquished 
for the remainder of tlie war. 

The Vickers gun was ideal for synchronizing 
because it employed a spring-loaded firing pin. 
This was released only when the weapon was in 
battery and the bolt securely locked. 

The next ofiicially adopted modification was a 
speeding-up device invented by I.t. Comdr. 
George Hazelton of the British Navy. It con¬ 
sisted of a specially designed sleeve and conical 
spring between the followers and barrel discs. 
The only other change in the gun was the hard¬ 
ening of the front left recoil plate and the sub¬ 
stitution of a much heavier roller washer pin. 
The latter change was necessitated because ex¬ 
perimental filing showed that the ordinary pin 
vibrated loose. 

While the Hazelton attachment accelerated 
firing up to 1,000 rounds a minute, and one 
Vickers, so modified, went 11.000 rounds on a 
test before the first critical break of a component 
part, this rate was thought to be too high for le- 
liablc performance. The booster was then al¬ 
tered to slow the weapon to 8. r >0 shots per min¬ 
ute. which was the optimum speed decided upon 
officially. 

The first British planes equipped with the 
fully modified speeded-up Vickers guns were or¬ 
dered not to fly beyond their own lines as the 
changes were classified as “Top Secret” and the 
Royal Air Force wished to battle-test the im¬ 
provements thoroughly behind its own lines be¬ 
fore beginning mass production. It did not want 
the Germans to salvage one of its test planes 
through being shot down behind enemy lines. 
No doubt memories were still vivid of the forc¬ 
ing down of Roland Garros in German territory 
and the capture of his bullet deflector which 
resulted in the reliable Fokker synchronization 
system. 


Another increased rate-of-fire attachment 
under consideration at the time of the Hazelton 
device was the invention of I .ieutenant Dibovsky 
of the Russian Navy, who had earlier been un¬ 
successful in getting his synchronizer adopted. 
While his booster did get the Vickers well over 
1,000 rounds per minute, the action of the gun 
was so violent that it required many other com¬ 
pensating adjustments to keep breakage from 
being prohibitive. The parts of the Dibovsky at¬ 
tachment were also very complicated to manu¬ 
facture. Since the speeds of both the Dibovsky 
and the Hazelton were practically identical, ii 
was logical that the British adopted the latter. 

Both devices utilized the blast following the 
bullet's clearance of the muzzle to add to the 
recoil forces and furnish surplus energy to ac¬ 
celerate the recoiling mechanism. The trapped 
gas expanded in the chamber and. acting on the 
face of the barrel, shoved it rapidly to the rear. 

A great deal of difficulty was experienced in 
using cloth or fabric ammunition belts in air 
firing the Vickers, because during a “dog fight” 
the empty end of the belt would blow back in 
the pilot's face or become entangled with some 
part of the plane. The problem was remedied 
by the adoption of the metal link disintegrating 
belt. As each cartridge was extracted and fed 
into the gun, the link would separate from the 
rest of the belt and either drop in a canvas bag 
or fall harmlessly over the side. This unique but 
practical method of feeding the Vickers was in¬ 
vented in 1D17 bv William dc Courccv Prideaux 

• * 

of Weymouth, England, a French civilian who 
at the time was residing in Great Britain. One 
of the best features of the disintegrating links 
was that all Vickers could be modified to use 
them simply by changing two small parts in the 
feed system. 

As each new problem in aerial warfare pre- 





Vickers Aircraft Machine Gun, Model 1913. 11 Manufactured by Colt's Patent Fire Arms Co. 
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Vigors Aircraft Macli.ru? Gut;, Class “F", Cal. .303. 


sen ted itself, it was solved by some eager inven¬ 
tor. Difficulty in sighting was overcome by the 
appearance of tracer ammunition in which the 
base of the bullet contained a mixture that ig¬ 
nited when going through the bore and provided 
a luminous trajectory from the muzzle to the 
target. The mixture first used consisted of 
barium oxide, a very high oxidizing agent, com¬ 
bined with powdered magnesium, a substance 
that burns rapidly with a visible flame. This, like 
the other refinements, only added to the deadli¬ 
ness of the weapon. The tracer not only allowed 
the gunner pilot to correct the course of his 
plane until his Indicts made contact, hut in many 
cases, it ignited gas or inflammable surfaces upon 
hitting the plane and the victim plunged to 
earth in flames. 

Within a few months armament on all fighting 
planes had increased tremendously without basic 
changes merely by refinement of an existing ma¬ 
chine gun. The effectiveness of air combat in¬ 
creased proportionately. This short period re¬ 
moved for all time the early semicomical aspect 
of military aviation: in fact it was an unusual 

4 

month after January' 1917 rfiat did not bring 


either some radical refinement or an accessoiy 
that contributed to the deadliness of air warfare. 
The machine gun was already far ahead of avia¬ 
tion and only needed application of various 
theories to make it as efficient in the air as it was 
on the ground. 

During 1917 the Allied air command saw 
need for an aerial machine gun larger in caliber 
than the conventional rifle bore for use against 
observation balloons. The French were the first 
to modify the Vickers fo take their 11-mm Dcs- 
vigtics cartridge in ordet to provide more of the 
tracer and incendiary elements. 

The Russians were using a larger caliber Vick¬ 
ers than the other Allies and this fact made it 
the easiest of the various Vickers to modify for 
the large French cartridge. An order was placed 
with Colt’s Patent Fire Arms Co., Hartford. 
Conn., to alter a thousand Russian guns to shoot 
the 11-mm cartridge. When tin’s was done, early 
firing tests showed that the rifling pitch was too 
pronounced and threw the tracer clement out of 
the bullet soon after leaving the muzzle. The 
difficulty was caused by the rifling which cut the 
bullet jacket too deep and made the rear of the 
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bullet fan out. When the pitch was changed 
from one turn in ten to a complete revolution in 
22 inches, the performance of the bullet was 
satisfactory. 

The design of the weapons, except for the 
caliber, was identical with that of the smaller 
bore guns, and they were accepted with such cn 
tlutsiasm that large orders were placed both in 
England and America. An additional order was 
placed with Coll for 1,700 guns after the com¬ 
pany had filled the initial order. The weapon 
fired at a rate of 000 rounds a minute with an 
effective incendiary tracer range of 1.830 yards. 

American ammunition factories were also or¬ 
dered to make the new French incendiary bullet. 
This cartridge and the convent ional gun made an 
excellent combination for attacking observation 
balloons and firing the gas tanks ol fighter planes. 

The Russian Vickers was chosen to be altered 
largely because at this time a revolution was rag¬ 
ing in Russia and the Colt Co. could not deliver 
weapons ordered by the Czarist Government. 
The Allies, knowing they would have to recham¬ 
ber the barrels anyway in order to use them, 
felt they were the most logical ones to alter for 
the larger cartridge. 

The inferior French ammtiniiion, inadequate 


as it was in some respects, showed aviation au¬ 
thorities that a large bore machine gun or auto¬ 
matic cannon was a necessity in air warfare ol 
the future. 

The Vickers-Maxim mechanism was so reliably 
constructed that an attempt was even made to 
convert it to an observer’s gun. in spite of the 
fact the Royal Air Force believed it already had 
the world’s best gun of this type. The conversion 
consisted in putting a 97-shot drum feed on the 
weapon although belted c artridges could be used 
if need be. The drum was actuated by recoil of 
the barrel and barrel extension which engaged a 
lug with a cam on the circular feed and rotated 
it enough to index a round in line with the rising 
T slot on the boll face. 

This large drum protruding above the already 
high receiver did not make a very compact 
weapon. Most certainly it could not compare 
with other machine gnus which were more in 
keeping with conditions of limited space and 
maneuverability. The location of the drum across 
the line of sight also made necessary an unusu¬ 
ally high and unsatisfactory sighting arrange¬ 
ment. The weapon remained in a protoype form 
for a few vears following World War I. 

When motors capable of high altitudes were 



Vickers Machine Gun, Mark G, Gal. .50. 
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finally designed, naturally air fights took place 
at the new heights and pilots began to have new 
kinds of malfunctions that were traced to the 
extreme cold at these altitudes. Reports of stop¬ 
pages became so prevalent that electric heaters 
were improvised by ordnance mechanics in col¬ 
laboration with field electricians. Finally when 

• 

a heater was made that proved adequate, manu¬ 
facturing drawings were sent to the Vickers Co. 
and it was mass produced. 

The greatest percentage of stoppages at high- 
altitude firing came from the gumming up of oil 
on the mechanism and the resulting sluggish 
movement caused excessive jams. To correct the 
situation, the parts were heated by copper pads 
on each side of the weapon, held in place by i he 
same bolts that secured the cam. As all the mov¬ 
ing parts were at one time or another brought 
into contact with the cam. it was felt that, if the 
latter was kept hot. it would in turn keep them 
warm enough to function smoothly under any 


cold encountered. The weapons were also aided 
by the type of mountings used. In most cases 
they were placed in recesses in the cowling with 
only the top half ol the jacket and the bore of 
the barrel uncovered. 

To operate the Vickers high-speed aircraft ma¬ 
chine gun. the pilot gunner first places the brass 
tag end of the cartridge bell, il a fabric belt is 
used, through the feed block from the right side. 
With the left hand he pulls it through as far 
as it will go. At the same time the crank handle is 
rocked back on its roller to its full limit, and while 
in its rearward position the belt is again pulled 
one more space, indexing the incoming round. 

The crank handle is now released and Hies 
forward under its spring tension. The sliding 
face on the boh moves up when all parts arc in 
battery, allowing its T slot to slip over the car¬ 
tridge rim. Again the handle is pulled rearward 
and at the same time the ammunition belt is 
pulled over the space of one round. When the 




Vickers Machine Gun, Mark V, Cal. .50. 
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belt moves left as far as it will go, the handle is 
released. 

This second cycle places the first cartridge in 
the chamber and the T slot is over the incoming 
round in the feed belt. The weapon is now 
charged for firing. The pilot, when ready, de¬ 
presses the trigger fastened on his stick and by 
either a mechanical or oil pump arrangement 
the synchronizing device sears off the first shot, 
with the powder gases driving the bullet down 
the bore. The barrel and bolt remain locked to¬ 
gether until the bullet clears. 

The Hazel ion device is located on the end 
and as soon as the bullet leaves the muzzle, it 
enters an orifice that is slighily larger than the 
bore. The gas that has been driving the bullet 
expands in the trap back of the orifice, and acts 
on the face of the barrel. It accelerates the rear¬ 
ward action, not only hastening unhxking but 
greatly speeding up the recoiling parts. 

As the weapon’s toggle joini is being broken 
to unlock, it exerts initial extraction on the 
empty case and loosens it in the chamber, by 
the time if. unlocks, the cartridge case is free as 
the T slot extractor carries it rearward. The T 
slot withdraws the incoming round from tlie belt 
and the bolt face is forced down by action of the 
side cams. When the recoiling parts reach the ex¬ 
treme rearward position, they encounter the 
modified buffer which returns the mechanism at 
high speed. As the bolt moves to battery, the live 
round is put into position foi chambering and at 
the same time knocks the empty case free of the 
T slot through the opening beneath the receiver. 

In the last fraction of travel into battery the T 

• 

slot is cammed up over the rim of the incoming 
round. T he sear is released when the toggle 
locking joint advances beyond the center line. As 


long as the sear remains depressed, the cycle is 
repeated. 

Following World War l.a vast number of Vick¬ 
ers aircraft machine guns were left in stock, but 
their manufacture had been such that the inter¬ 
changeability of parts could not be assured. They 
had been fabricated by many different compa¬ 
nies under war conditions. With the let-down 
in ordnance development that followed the con¬ 
flict the difficult task of overhauling these guns 
was undertaken, including the modification of 
certain parts to improve reliability and insure 
the case of changing parts. 

The guns, when completely gone over, were 
designated Mark V. It took from five to eight 
of the earlier models to make one of the im¬ 
proved versions. England finally wound up with 
a sizable quantity of the weapons and felt secure 
as far as aircraft armament was concerned until 
the decision was made to arm its future fighters 
with eight guns apiece. Then the director of 
equipment realize that the guns in storage would 
not last any time in the event of war. 

The Vickers-Maxim guns on hand at the begin¬ 
ning of World War II included the outmoded 
class E of World War I vintage, and the class F 
observer’s gun that fed from both drum and belt. 
Both weapons were in ride caliber. In caliber .50 
were the Mark C, a peculiarly designed weapon 
intended for use against armored vehicles and 
for antiaircraft work and the Mark D for anti¬ 
aircraft use. The latter fired a high velocity 
projectile having a rate of 5.000 feet per second. 

While these weapons were admittedly out of 
date, they were not replaced by better aircraft 
guns until after they had carried the Royal Air 
Force victoriously through the battle of Britain 
in a decisive struggle for air supremacy from the 
Allies’ point of view. 



Chapter 4 

GERMAN MAXIM-TYPE AIRCRAFT WEAPONS 


Early Adaptations 

The German Government had prepared well 
lor the inevitable conHict known as World War 
l it decided early that machine guns would play 
a dominant role and concluded from secret tests 
that the Maxim machine gun. as it was still 
known in Germany, was the most reliable firing 
mechanism yet designed. 1 he Model 08 Maxim 
was adopted as its first line mac bine gun. A later 
refinement to the standard '08 model resulted 
in a lighter version known as the ’08/15. 'The 
water-cooled weapon was still fairly heavy and 
its 50-round belt with container could be at¬ 
tached on the side. A shoulder stock was also 


added together with a lightweight bipod of 2i/6 
pounds. The total weight without water but with 
bipod was 31 pounds. The 08/15 differed from 
the 08 gun principally by its method of cool¬ 
ing. On this version the water jac ket was simply 
filled and the jacket plug screwed in. There was 
no way to circulate the wate r as provided lor in 
the heavier gun. 

The weapon was produced in unusually great 
quantities as its modification from the original 
08 model was comparatively easy. Allied intel¬ 
ligence agents estimated that at the outbreak of 
the war Germany had at least 12,500 Maxim- 
type guns stored in huge warehouses and 50.000 
more on order. That the nation's existence was 
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entrusted to this one type of machine-gun mecha¬ 
nism shows the extent of German confidence in 
the principles developed by an American, Hiram 
Stevens Maxim. 

The '08 and ’08/15 models were both used 
extensively in arming Zeppelins against hostile 
aircraft. The Germans felt that the tops of tlie 
dirigibles made unusually stable platforms from 
which io fire bursts of any length desired, thanks 
to the water cooling of the barrels. The lack of 
a critical weight factor with the Zeppelins al¬ 
lowed German airship commanders to install 
water-cooled Maxims both on the top gun plat¬ 
forms and along the sides of the gondolas. 

As early as a year before the war, the German 
press publicized the remarkable successes scored 
by machine gunners firing from the decks of Zep¬ 
pelins. Part of a story appearing in September 
1913 is here quoted to show the confident at¬ 
titude of the crews that manned the airships: 

“As could be foreseen from the absolute stable 
nature of that gun platform and from the entire 
lack of vibration and swaying, these tests were 
almost as successful as thev would have been had 
the machine been disc harged from the top of a 
mountain. The writer speaks from experience 
having made tests in aiming from the window of 
the cabin of the Zeppelin in flight. . . . We can 
depend upon seeing cannon appear on the large 
dirigibles in strict accordance with this stage of 
development by the enemy just as we saw ma¬ 
chine guns appear which are now ample protec¬ 
tion against airplanes." 

But with all their planning, the Germans did 
not foresee the incendiary bullet and its effects. 
The British shot the Zeppelin and its superior 
armament out of the sky by puncturing its huge 
hydrogen-filled envelopes with flaming bullets. 
In a few short months the reign of the much- 
dreadecl airship ended. 

Parabellum Machine Gun 

The German Government a good many years 

'J 0 1 

prior to the war placed large orders for machine 
guns with its main arms-producing factory, the 
Deutsche Waffen- und Munitionsfabriken, lo¬ 
cated in Berlin. This company had unquestion¬ 
ably the greatest staff of gun experts to he found 
in any country. Its original head engineer had 


been an American, Hugo Borchard, the inventor 
of a pistol afterwards erroneously named for his 
assistant and successor. Georg Luger. Early in 
1911 a gun designer, Karl Heinemann, joined 
the firm. He had already made a name for him¬ 
self in the field of automatic weapons. Heine¬ 
mann was given the all-important job of refining 
the Maxim gun. His resulting achievement was 
one of the most outstanding efforts to come from 
World War I. The German Army, committed to 
rlie Maxim gun which was already under pro 
duct ion, specified the mechanism must he of this 
type. It requested a lightweight high-speed gun 
that would lire the same 7.9-mm Mauser car¬ 
tridge as did its heavy machine guns and infantry 
rifle. To make a definite improvement on sucli 
a time- and battle-tested weapon required the 
utmost skill and Karl Heinemann proved equal 
to the occasion. 

The product of his effort was labeled the 
“Parabellum." which was the code name of the 
1). W. M. plant when referred to in correspond¬ 
ence. This superb weapon, like so many of its 
contemporaries in other countries, did not at¬ 
tract the attention it deserved until the necessity 
of war gave it a place among the finest automatic 
firing mechanisms. 

Heinemann made the toggle joint break up in 
stead of down, as in the original Maxim. The 
return spring was placed centrally against the 
crank and stored energy during the recoil stroke. 
The act of feeding was performed by a pawl 
working off the lock instead of by vertical move¬ 
ment of the lock itself. A differential action was 
also incorporated to speed up feeding of the 
next to the indexed round. This was done by 
forcing the barrel forward by cams before the 
recoiling lock had reached its extreme travel 
rearward. A faster rate of fire was made possible 
by such utilization of the feed pawl. The feed 
belt was made of cloth or fabric wound on a 
spool fastened to the gun’s receiver, thus allow¬ 
ing it to swing with tlie gun. In contrast with 
the earlier model the fusee spring was not adjust¬ 
able. 

This refinement by Karl Heinemann was the 

m 

lightest Maxim-action gun ever designed. It 
weighed only 22 pounds without accessories, with 
a 700-round-a-minute rate of fire. Needless to 
say, it was the very thing the German Air Force 
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Parabellum Aircraft Machine Gun, Model 1913. 7.92 mm. This Early Type Used the Water-Cooled Jacket Slotted for Air Coolinq. 


was looking for when its Zeppelin threat was 
exploded, by British machine-gun lire. The Para- 
bell um was the German first-line aircraft ma¬ 
chine gun throughout the war. A few have also 
been found equipped with water jackets for 
ground use or perhaps more logically for Zep¬ 
pelin mounting. 

The following cycle of operation of Karl 
Heinemann’s Parabellum, or refined Maxim gun, 
is given: 

When the cartridge is fired, the whole inside 
portion travels backward with the breechblock 


still firmly locked to the barrel until the outside 
crank comes in contact with the resistance roller. 
The crank then begins to turn downward, carry¬ 
ing with it the connecting rod, the other end of 
which draws the breechblock away from the bar¬ 
rel. 

The weapon has a sliding T slot that also re¬ 
cedes, with the live cartridge drawn from the belt 
and the empty case from the barrel. It is guided 
and supported by the projections extending side- 
wise from its upper end. which ride over the 
straight part of the side cam, riveted to the side 




312 


THE MACHINE GUN 


plates, until the cartridge just drawn out of the 
belt is clear of the feed way. Then the projec¬ 
tions follow the downward-curved edge of these 
cams, guided from the top by an inversely curved 
cam, formed on the guide piece for the breech¬ 
block and riveted to the under side of the cover. 

During this period the connecting rod in its 
downward movement presses against the tail of 
the tumbler, which, in its turn, draws back the 
firing pin and compresses the mainspring. The 
sear engages into a notch in the tumbler and the 
safety sear re-engages with a shoulder on the firing 
pin. When nearly at the end stroke of the breech¬ 
block. the T slot’s projections leave the points 
of the side cams and the T slot drops into its bot¬ 
tom stop by its own gravity assisted by the guide 

directly above it. 

* 

This alines the cartridge with the chamber of 
the barrel, which pushes the empty case clear of 
the bolt lace and through the slot in the bottom 
of the receiver. The crank, having now com¬ 
pleted its rearward turn, begins its return stroke, 
and the advancing breechblock forces the live 
cartridge into the chamber. 

In this operation the Parabellums T slot is 
Steadied, as its projections are kept in contact 
with the lower surface of the side cams. As the 
crank returns toward its horizontal position, 
projecting cams, or side* levers of the connecting 
rod, come in contact with the ends of the lifting 
levers, pivoted to the breechblock and thereto by 
the pin. The other ends of these lifting levers 
arc engaged between two lugs on the carrier. 
When they arc pivoted by leverage of the cams 
on the connecting rod. the carrier rises with a 
steadily increasing velocity and the lower part 
of the upper slop slides over the head of the live 
cartridge in the chamber. At the same time the 
upper part of the T slot slips over a fresh car¬ 
tridge in the feed way and retains it in position 
between the grooves of the T slot and the upper 
and lower parts of the stop. 

When the T slot arrives at the top. the end 
of a leaf spring, riveted to the right-hand recoil 
plate, drops into a notch cut on its side and keeps 
it in that position until, in its rearward travel, 
the projections slide onto the side cams and 
support it. 

The crank and connecting rod, having re¬ 
sumed their firing position, brace the breech¬ 


block hard against the breech. At the last mo¬ 
ment the connecting rod lifts the safety sear. The 
effort of the mainspring is thrown upon the hand 
sear. If now the trigger bar at the bottom of the 
gun casing is held to the rear by continued pres¬ 
sure on the trigger connected thereto, the tail of 
the sear will strike against the lug at the free end 
of this bar and set free the firing pin, the point 
of which will pass through its tunnel in the holt 
face and explode the primer. The cycle described 
will continue as long as the trigger is kept de¬ 
pressed. 

The Fokker Synchronizer 

Since the action of tlu* Parabellum was front 
seared, it was ideal lor synchronizing when em¬ 
ployed as an observer’s gun. It was used in such 
a manner after Antonv II. G. Fokker, the lamed 
aircraft designer, developed a mechanical method 
of firing safely through the propeller blades. 

He conceived his idea when shown the crude 
arrangement of a French plane that had been 
shot down when attempting to fire through the 
air screw. Bringing his inventive genius to play 
after examining the enemy device, Fokker pro¬ 
duced an interrupter gear. While he was ac¬ 
claimed for his feat, his invention was actually 
based on a patent issued in 1913 to Franz 
Schneider, a Swiss aeronautical engineer, who 
had offered his invention to the German Army as 
early as 1912. After examination, it had been re¬ 
jected as unnecessary, since there was no possi¬ 
bility that the airplane would ever become a 
fighting machine. At the lime the Zeppelin so 
dominated the German mind as the perfect aerial 
weapon that the value of Schneider's patent 
could not he foreseen. It was onlv in an hour of 

4 

desperation that Germany was provided with 
Fokker s version of the Schneider synchronizer. 

Antony Fokker was born in Batavia. Java, in 
1890 and at an early age showed a genius for in¬ 
vention. This brilliant Netherlander was already 
an experienced aviator and airplane designer 
when World War I broke out. He had previously 
offered his designing talents to his own country, 
then to France and to Britain, only to be ignored 

/ w 

by each. Germany accepted his services at once 
and the resulting relationship came within a 
hairbreadth of costing the Allies the war. Frig- 
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Pdrabeilufii Aircici’l Mauhli.e Gun. Model 1913. 7.92 mm. with Refined Barrel Jacket. 


land, which had paid no attention to the “young 
fanatic,” later secretly offered him f'2, 000,000 
lor his services. 

It is hard to helievc that this man who gave 
Germany domination of the air for 6 months 
was barely 24 years old at the time. The act that 
accomplished it was but incidental lo his really 
notable work in the design and construction of 
the Fokker fighter planes. Within IS hours after 
examining the makeshift French device, lie pro¬ 
duced a reliable interrupter gear based on 
Schneider's patents. It added a hundredfold to the 
dead I in ess of the superb fighting craft of his own 
design. The fact that he had never handled a 
machine gun before in his life made It is teat even 
more astounding. The German staff was highly 
incredulous that he could turn out anything 
worthwhile in such a short time, and Fokker 
gained its confidence only by repeated demon¬ 
strations with a motor on the ground. 

I he first German pilot to use the synchronizer 
against the enemy was Lt. Oswald Boelkc, later 
to become Germany's pioneer acc in great part 

because of this device. The next fiver to install 

* 

one on his plane was Lt. Max Immelmann, also 
destined to become a great air fighter. After hesi¬ 
tation in the beginning, the General Staff be¬ 
came wildly enthusiastic about the new weapon. 
They had a right to he as the synchronizer gave 
them a superiority that took many months for 
the Allies to overcome. 

While there was great similarity between the 
German and the later British mechanical firing 
devices, except the Constantincsco type, the 
secret of the Fokkei-Schneider system was that 
the interrupter gear kept the trigger depressed 
while the propeller arc was clear. It let up on the 

22 


scar at the approach of the leading edge of the 
blade which acted as an iiuenupier only in a 
burst. The British device worked just the op¬ 
posite in that it tried to release the sear by a 
series of lugs striking cams. This allowed bullets 
to hit the blade if anything worked loose or if 
anything happened to change the timing of the 
weapon, since each individual impulse fired a 
shot. The German synchronizer fired a con- 
tinuous burst except when the approach of the 
propeller and its corresponding lug on the shaft 
interrupted lire until the trailing edge of the 
blade had cleared. 

The German fighting plane’s propeller in nor¬ 
mal flight rotated 1,200 times per minute, and 
as this made the blades pass a given place 2,400 
times, it can readily be understood that the tim¬ 
ing device must be foolproof in design. With a 
fi-inch space passing a given point 2.400 times a 
minute, the fundamental fact underlying the 
successful operation of any synchronizer is the 
relatively greater velocity with which the bullet 
is traveling to that of the turning blade. 

The first Fokkei planes, the FI. F2, and F3, 
equipped with the Dutch inventor’s interrupter 
gear, appeared on the Western Front in Decem¬ 
ber 1015. They gave the Allies a decided setback 
and caused many casualties until something as 
efficient was produced as a countermeasure. The 
Fokker fire interrupter was one of the German 
Air Force s top secrets, although in April 1014 
Fran/ .Schneider not only had allowed the New 
York publication, the Scientific American , to 
print an article describing the device, hut had 
furnished drawings showing its construction. 
The Allies, however, did not realize its value 
until much later. 
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M.ixirr. Machine Gun, Model 03/15, 7.92 .Tim. Modified for Synchronizing. This Weapon Manufactured at the Soandau Arsenal is 

Often Called the Spciidciu Mach.iie Gun. 


In connection with the first test of the syn¬ 
chronizer, the following graphic story is told in 
Fokkct 's own words: 

“While 1 was Hying around about 6.000 feet 
high, a Farman two-seater biplane, similar to 
the ones which had tombed me, appeared out 
of a cloud two or three thousand feet below. 
That was my opportunity to show what the gun 
would do, and 1 dived rapidly toward it. The 
plane, an observation type with propeller in the 
rear, was Hying leisurely along. It may even have 
been that the Frenchman didn’t see me. It takes 
long practice and constant vigilance to guard 
against surprise air attack, for the enemy can as¬ 
sail one from any point in the sphere. 

"Even though they had seen me, they would 
have no reason to fear bullets through my pro¬ 
peller. While approaching, I thought of what a 
deadly accurate stream of lead I could send into 
the plane. It would be just like shooting a rabbit 
on the sit, because the pilot just couldn’t shoot 
back through his pusher propeller at me. 

“As the distance between us narrowed, the 
plane grew larger in my sights. My imagination 
could vision my shots puncturing the gasoline 
tanks in front of the engine. The tank would 
catch fire. Even if my bullets failed to kill the 

m 

pilot and the observer, the ship would fall down 
in flames. I had my finger on the trigger. ... I 
had no personal animosity toward the French; 
I was flying merely to prove that a certain mecha¬ 
nism I had invented would work. By this time 
I was near enough to open fire and the French 


pilots were watching me curiously, wondering, 
no doubt, why I was flying up behind them. In a 
moment it would be all over for them. 

“Suddenly I decided that the whole job could 
go to hell. It was too much like ’cold meat’ to suit 
me. I had no stomach for the whole business, nor 
any wish to kill Frenchmen for Germans. I.et 
them do their own killing!” 

Introduction of Armored Planes 

In 1917 the Gotha Waggonfabrik Co. designed 
and built for the German Air Force a battle plane 
that had great influence on future machine-gun 
design. This aircraft was known as the Gotha 
biplane, a huge affair with a wing span of 73 feet 
and an over-all length of 41 feet. The motors 
were encased in nacelles resting in the lower 
wing. It was a three-seater. with space for two 
observer gunners and a pilot. The armament 
consisted of three machine guns, two Parabel- 
lums and a water-cooled Maxim. The latter was 
mounted in an ingenious tunnel under the aft 
part of the fuselage so that the rear gunner could 
fire with an unobstructed view below and to the 
rear of the machine. 

Having great lifting power and with weight 
not being a critical factor, the Gotha had armor 
placed over vital parts in the engine and around 
crew members. The unusual fire power, armor 
and absence of unprotected blind spots made it a 
formidable foe to encounter. The Allies lost 
many pilots who tried to attack the ship from 
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beneath only to be cut down by the concealed 
gunner, using a water-cooled gun that permitted 
bursts of any necessary length. 

Quentin Roosevelt, an American pilot and 
son of cx-President Theodore Roosevelt, was 
killed while attacking one of these Gotha planes 
from below. Witnesses of the fight saw many 
of Roosevelt’s tracers hit the Gotha only to 
bounce harmlessly olT the armor. The young 
pilot's death and the impotcncy of his guns 
made our ordnance officers realize something had 
to he done at once to overcome this tremendous 
advantage. 

The caliber .30 was definitely outmoded from 
then on. The first thing done was to use the 
principle of Thorstcn Nordenfelt and produce 
an an nor-piercing bullet. The next was to de¬ 
mand the design ol a larger caliber higher veloc¬ 
ity cartridge and a machine gun to fire it. The 
Gotha battle plane was the fust incentive for 
larger bote guns. It was only a few days after 
Quentin Roosevelt’s death that Gen. J. J. Persh¬ 
ing cabled our Ordnance Depart mem giv ing 
minimum specifications that he considered 
necessary for an adequate machine gun. In this 
correspondence he stated that the velocity should 
not be under 2,750 feet per second and the cali¬ 
ber be a minimum of one-half inch. While the 
passing years have proved the general’s wisdom, 
if was the German Gotha biplane which showed 
to all concerned that the day was over when 
an infantry type machine gun could bring to 
earth a military fighting ship. 

The T. u. F. Machine Gun 

'Flie Germans, being the first to armor their 
own planes, knew that by doing so their existing 
rifle-caliber machine guns likewise would be 
made obsolete for aircraft use. They proceeded 
with typical thoroughness to prepare for the day 
when their airmen would have to contend with 
armor on enemy planes. Tfiis vital need for a 
machine gun firing a bullet large enough and 
with enough velocity to penetrate heavy armor 
was brought to their attention in a more force¬ 
ful way by the British use in 1917 of heavy ar¬ 
mored motor-propelled land vehicles called 
tanks. 


To combat this new weapon, the Germans 
quickly scaled up their 7.9-mm infantry rifle 
cartridge to 12.7 millimeters, having a 770-grain 
boat-tailed bullet with a muzzle velocity of 2.650 
feet per second. When a tungsten steel core was 
used, to their agreeable surprise it penetrated 
the sides of captured British and French tanks 
easily at 100 yards. The armor was in some places 
as much as one and a fifth inches in thickness. 
The newly designed cartridges were then being 
fired in a clumsy bolt-action single-shot rifle, 
employed through desperation as an antitank 
weapon. It was realized that, if an automatic 
firing mechanism could be produced capable of 
handling the new ammunition, the British ad¬ 
vantage from the use of armored tanks would be 
quickly overcome. 

As the Maxim Model ’OS caliber 7.9-mm ma¬ 
chine gun was Germany’s main standby in its 
highly efficient automatic weapon units, and as 
the German ordnance designers had seen the 
identical mechanism used in a shell gun of 37- 
mm bore, called the “pom-pom,” the most logical 
solution for the problem seemed to be the de¬ 
signing of a Maxim action between these two ex¬ 
tremes that would successfully handle the high- 
velocity 12.7-tnm antitank rifle cartridge. In 
early 1918 this was done in great secrecy and 
with a manufacturing priority second only to 
that of the high cyclic rate Gast aircraft machine 
gun. The latter weapon was counted on to give 
the nation air superiority. 

The German high command felt that the 
large caliber machine gun would simply annihi¬ 
late the armored units of the enemy both on the 
ground and in the air. Consequently they named 
their new and deadly devisement the “T. u. F.” 
(Tank und Flieger y meaning Tank and aircraft) 
machine gun. The intended use was clear from 
its name. But regardless of the excellence of the 
idea, the fabrication of components did not reach 
a stage where it ever saw action against the en 
emy. There were 4,000 T. u. F. machine guns 
on the point of delivery when the Armistice 
was signed. 

With the coming of the army of occupation, 
the German Army's ordnance section, which sup¬ 
posedly did not exist, according to the Versailles 
treaty, but was nevertheless highly active, or- 
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Maxiir. M.ich.ne Gun, Model '08/1C, 7.92 1111 : 1 . Modified lor Aircra 1 Inrallat.on. 


dercd 1 hat the weapons be hidden and that all 
correspondence concerning them Ik* done in 
code. 

I vvo ol 1 he code designations given die 
weapon were “Mac hine gun 08“ and “SS ma¬ 
chine gun. The Germans believed that the Al¬ 
lied intelligence had knowledge of the develop¬ 
ment ol a super antitank and aircraft machine 
gun. but felt the weapons could be concealed 
since none had ever been on a battlefront. The 
designation “Machine gun 08“ was used to 

create confusion with the ordinary 7.92-mm in- 

$ 

lantry-tvpe machine gun. During the war nu¬ 
merous model 08 Maxims were altered to take 
a Schwerc cartridge having a slightly different 
shaped bullet, and these guns were marked with 
a large letter “S“ on top of the receiver to show 
mocli(teation. The Maxims so labeled were 

known in an unofficial wav as the “S machine 

/ 

guns. The Germans hoped that the addition of a 
second "S’ in their code for the T. u. F. would 
obscure its existence. 

Photographing of the gun and its movement 
to storage without first being covered were not 
permitted. However, an Allied commission sent 
into Germany not only learned of the existence 
of the weapons but also seized all coi respondent e 
between the underground German ordnance 
group and the companies that manufactured and 
assembled the components. They found beside 
the 4.000 originally promised for fall delivery 
that an additional 2.000 had been ordered as bite 
as October 1018. Thus the German Army ex- 

m 

peeled to have on hand 0,000 such weapons to 


meet the well-advertised Mlied spring offensive 
that the Armistice canceled. 

The T. u. F. was made up of 230 components, 
manufactured by 00 different companies. These 
parts were delivered to the Maschinenfabiik 
Augsburg-Nurcmbitrg. which was especially 
charged with assembling and mounting the 
weapon. All steel used in this high priority work 
was delivered exclusively by the Siegen-Solingcn- 
Gusslahl A. V., located in Sol ingen. 

I he Germans succeeded, after finding that the 
Allies had possession of all facts concerning the 
gun. in destroying practically all assembled ones 
and it was with the greatest difficulty that ord¬ 
nance men of the United States Army in August 
1921 finally located a T. u. F. with 82 cartridges. 
This gun. along with the small amount of am¬ 
munition. was eventually shipped to Springfield 
Armory for test. There being only the few car 
tridges available at the time, no conclusion as to 
its met it could be reached. Resides, there was 
under development by Colt's Patent Firearms 
Go., of New Ilaven. a caliber .50 machine gun 
that was considered by all to be a genuine im¬ 
provement on the German version. The cartridge 
used by the American gun, however, was later 
copied from the one fired by the T. u. F.. it hav¬ 
ing better ballistic characteristics than the one 
being developed in this country. 

The unusually high regard the German au¬ 
thorities had for the weapon is shown by the 
following: F.ven after practically all of the sup¬ 
ply had been destroyed, as a result of the Inter- 
Allicd Control Commission’s discovery, the out- 
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la wed German ordnance authorities notified by 
telephone the 60 plants previously engaged in 
making the components not to stop fabrication 
of these parts. A written order was later found 
that guaranteed payment to the companies for 
the finished parts even if they were seized by the 
Allied occupation forces, and that directed them 
to “continue to manufacture them at all costs.” 
The Allies in due time stopped all production 
on the gun in Germany but it took several years 
to accomplish it. 

In 1923 it was reported to the United States 
Army i)rdnance Department that German pat¬ 
ents had been granted on the design of the T. 


u. I 7 ., which had been sold to Czechoslovakia by 
Mr. A. Ten Bosch, a civil engineer of the Hague, 
Holland, to whom they had been assigned. Ten 
Bosch had retained the rights for production of 
the weapon in the United States, but the Army 
was not interested. 

Models of Maxim Guns 

At the conclusion of the discussion of Maxim- 
type weapons in this publication, a tabulation is 
given, for ready reference, of the various Maxim 
systems and models used by the nations of the 
world: 


System 

Country 

Designation 

Bore 

Vickers. 

Holland . 

. Model 1918 . 

7.92 mm 

Maxim . 

Germany . 

. Model 1899 . 

7.92 mm 

Maxim . 

Germany . 

. Model 1901 . 

7.92 mm 

Maxim . 

Germany . 

. Model 1908. 

7.92 inm 

Maxim . 

(icrmanv . 

M 

. Mod. 08/1 •». 

7.92 mm 

Maxim . 

Germanv . 

i 

. Mod. '08/18. 

7.92 mm 

Parallellurn . 

Germany. 

. Model 1914. 

7.92 nun 

Parallellum . 

(icrmanv . 

M 

. Model 'li/17. 

7.92 mm 

Maxim T. u. F. 

* 

Germany . 

. Model 1918. 

13 mm 

Maxim DWM. 

(iermany. 

. (circa 1902) . 

37 mm 

Maxim . 

United States. 

. Model 1904 . 

cal. .30 

Vickers. 

United States. 

. Model 1915 . 

cal. .30 

Vickers AVN. 

United States. 

. Model 1918 . 

cal. .30 

Vickers AVN . 

United States . 

. Model 1918 . 

11 mm 

Vickers AVN . 

la pan Navy . 

. Type 97 . 

7.7 mm 

Vickers AVN . 

Japan Army . 

. Tvpe 89. 

7.7 mm 

Vickers. 

Japan . 

. Type 98. 

7.7 mm 

Vickers A. A. 

Japan . 

. Model 17. Type 1 . 

40 nun 

Maxim (captured) . 

G recce . 

. German tvpe . 

7.95 mm 

Vickers TNK. . 

(.recce . 

. British type . 

7.9 mm 

Maxim . 

\usrria-ITungary . . 

. Model 1889 . 

8 mm 

Maxim . 

Austria-IIungary . - 

. Mod. *89/04 . 

8 mm 

Maxim (F. N.) . 

Belgium . 

. Model 1911 . 

7.65 mm 

Maxim 1 . 

Belgium . 

. Model 1908 . 

7.65 mm 

Maxim 1 . 

Belgium . 

. Mod.’08/15. 

7.65 mm 

Vickers AVN. 

France . 

. British type. 

7.7 mm 

Vickers AVN. 

France . 

. British type. 

11 mm 

Vickers. 

France . 

. Model 1909 . 

7.7 mm 


1 Convened German. 
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System 

Country 

* 

Designation 


Boie 

Vickers. 

France . 

. Model 1909 . 


S mm 

Maxim (ex-German) . ... j 

Poland . 

Poland . 

. Mod. '08. 

. Mod. 08/15. 


7.92 mm 

7.92 mm 

Maxim . 

Chile . 

. Model 1902 . 


7.92 mm 

Maxim. 

China. 

. Model 1935 . 


7.92 mm 

Maxim. 

Italy . 

. Model 1906 . 


6.5 mm 

Vickcrs-Maxim . 

Italy . 

• 

. Model 1911 . 


6.5 mm 

Maxim . 

Peru . 

. Model 1901 . 


cal. .501 , 

Maxim . 

Peru . 

. Model 1911 . 


cal. .501 

Maxim . 

Great Britain. 

. (circa 1891) . 


cal. .45 

(Martini-Henr 

Maxim . 

Great Britain .... 

. (circa 1893) . 


cal. .305 

Maxim . 

Great Britain. 



cal. .303 

Maxim conv. Mk I. 

Great Britain. 

. (circa 1902) . 


cal. .303 

Maxim conv. Mk II ..... 

Great Britain. 

. (circa 1898) . 


37 mm 

Vickers. 

Great Britain. 

. Mark 1 (circa 1912) ... 


cal. .303* 

Vickers. 

Great Britain. 

. Mark I . 


cal. .303* 

Vickers TN K. 

Great Britain. 

. Mark VII . 


cal. .303 

Vickers TNK. 

Great Britain. 

. Mai k lVa. 


cal. .303 

Vickers TNK. 

Great Britain. 

. Mark IVb. 


cal. .303 

Vickers TNK. 

Great Britain. 

. Mark VI. 


cal. .303 

Vickers TNK. 

Great Britain. 

. Mark VI*. 


cal. .303 

Vickers AVN. 

Great Britain. 

. Mark 11 . 


cal. .303 

Vickers AVN 

Great Britain 

Mark 11a . 


cal. .303 

Vickers AVN. 

Great Britain. 

. Mark III . 


cal. .303 

Vickers AVN. 

Great Britain. 

. Mark V (rebuilt from 

Mk 




11a and 111.). 


cal. .303 

Vickers AVN. 

Great Britain. 

. Mark VI (new mfg.) . 


cal. .303 

Vickers AVN. 

Great Britain. 

. Mark VI* (converted circu- 




lator) . 

• • • 

cal. .303 

Vickers AVN. 

Great Britain. 

. Mark VII (new mfg ) 

• • • 

cal. .303 

Vicker TNK. 

Great Britain. 

. Mark I . 

• • • 

cal. .50 

Vickers TNK. 

Great Britain. 

. Mark II . 

• • • 

cal. .50 

Vickers TNK. 

Great Britain. 

. Mark IVa (converted 

Mk 




i). 

• • • 

cal. .50 

Vickers TNK. 

Great Britain. 

. Mark IVb (converted 

Mk 




•). 

• • • 

cal. .50 

Vickers TNK. 

Great Britain. 

. Mark V . 

• ■ • 

cal. .50 

Vickers Naval. 

Great Britain. 

. Mark II . 

• • • 

cal. .50 

Vickers. 

Portugal. 

. Model 1917. 

• • • 

7.7 mm 


Ground. 

3 Air, converted from ground. 
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System 


Countrv 


Designation 


Vickers. Portugal. 

Vickers. Portugal. 

Maxim . Switzerland . . 

Maxim . Switzerland .. 

Maxim . Switzerland . . 

Vickers AVN. Czechoslovakia 

{ J j iirkcv 

Maxim (former German). j T lir k e y 

Vickers. Turkey. 

Maxim (formerGerman). Lithuania 

Maxim . Esthonia - 

Maxim . Finland . 

Maxim . Russia . 

Maxim . Russia . 

Maxim Tokarov. Russia . 

Maxim Kolesnikov. Russia . 

Vickers. Bulgaria 

Maxim . Serbia. 

Maxim . Bulgaria. 

Maxim . Yugoslavia ... 


Bore 

Model 1930. 7.7 mm 

Model 1937. 7.92 mm 

Model 1894 . 7.45 mm 

Model 1900 . 7.45 mm 

Model 1911 . 7.45 mm 

British type. 7.92 mm 

Model 1908 . 7.92 mm 

Mod. •08/15 . 7.92 mm 

British type. 7.92 mm 

Model 1908 . 7.92 mm 

German type. 7.7 mm 

Model 1932 . 7.02 mm 

Model 1905 . 7.02 mm 

Model 1910. 7.02 mm 

(circa 1924). 7.62 mm 

(circa 1924). 7.62 mm 

British type. 7.7 mm 

Model 1909 . 7 mm 

Model 1909 . 8 mm 

Model M8M 1 . 7.92 mm 


* Convened spoils of war. Serbian and Bulgarian Model 1909 Maxim. 7 and 8 mm. respectively, both changed to 7.92 mm. 






























































Chapter 5 

MARLIN AIRCRAFT MACHINE GUNS 


The mounting of Browning-designed machine 
guns in aircraft dates back to the Colt Browning 
model, nic knamed the Potato Digger ’ by the 
infantry because the operating lever after each 
shot swung down in pendulum fashion under¬ 
neath the barrel. Due to a scarcity of machine 
guns, a lew of these were placed in French and 
British pusher-type planes during the early stages 
of World War 1. When this country entered the 
conflict, there was desperate need for any kind 
of machine gun. I he type that could be mounted 
readily in aircraft without demanding too much 
of the already limited space or requiring any 
protruding accessories was especially in demand. 
While the swinging lever of the 1)5 model gun 
had the advantage of giving smoother action and 
exceptional reliability in ground operation, it 
was found to he verv nun h in the way for aerial 
firing. 

1 he Marlin-Rockwell Cotp., New Haven, 
Conn., which had been given the contract to 



Carl G. Swcbi.ius. 


produce many thousands of the Colt-Browning 
’95 model for infantry use, undertook to remedy 
the situation and make the wea|x>n acceptable 
for aircraft use. Marlin was no new name in the 
gun manufacturing business. In 1K70, the foun¬ 
der. J. M. Marlin, began making single-shot pis¬ 
tols and revolvers under the Ballard patents in a 
small New Haven shop. Later he brought out 
the |. M. M.n lin-B.dlard single-shot rifle that be¬ 
came one ol the world's outstanding target arms 
because of its simple strong ac tion and deep Bal¬ 
lard tilling. In 1880 Marlin himself designed a 
repeating lever action rifle that has been a spe¬ 
cialty of the plant ever since. 

Ten years laiet the Marlin Firearms Co. intro¬ 
duced a silent side-ejection big game rifle that 
was a notable contribution to safety and con¬ 
venience. I bis lever-action magazine repeating 
arm created a sensation. Sturdy yet light, it was 
amazingly simple and practical in design and a 
reliable, acc urate repeater. 

In 1915 the firm was taken over by the Marlin 
Rockwell ( orp., whic h was established in New 
Haven for the production ol machine guns on a 
vast scale. Carl G. Swebilius was placed in charge 
of experimental work. The Swedish-horn Swe¬ 
bilius came to America in 1896 at the age of 16, 
taking a position with the Marlin Co. Beginning 
as a gun-ban el ch iller, he soon bec ame one of 
the outstanding American firearm designers. 

In World War 1. Swebilius modified the Colt- 
Biowning gun by doing away with the lever and 
substituting a straight-line gas-actuated piston. 
Such a change presented problems of its own. 
Instead of giving a slow and gradually acceler¬ 
ated backward thrust through a connecting rod 
arrangement, as in the c ase of the lever-operated 
weapon, the piston was driven back hard ai the 
very beginning of its stroke. This caused a loss 
of initial extraction and resulted more often than 
not in tearing off the cartridge head instead of 
extracting the empty case. The fault was soon 


320 



MARLIN AIRCRAFT MACHINE GUNS 


321 


remedied by further modifying the action 
through the addition of greater weight to tlie 
piston. The first rearward movement of the bolt 
was thereby somewhat retarded. 

Swebilius deserves great credit for accomplish¬ 
ing this most difficult task, especially since ii was 
performed in a few weeks’ time. In this short 
period he made the Marlin gun a reliable auto¬ 
matic arm that was used throughout the war and 
for 3 years afterwards as the principal synchro¬ 
nized automatic machine gun ol the American air 
force. Later it was also adapted to tank use. The 
weapon met with considerable enthusiasm on 
the western front as the following cablegram 
from A. E. F. headquarters in February 1018 
shows: “Marlin aircraft guns have been fired suc¬ 
cessfully on four trips from 1.3,000 to 15,000 feet 
alt itudes at a temperature of -20 degrees Falircn 
lieit. On one trip guns completely covered with 
ice. Both metallic links and fabric belts proved 
satisfactory.” 

Development of the M.nlin aircraft gun was 
primarily one of modification and refinement 
from the gas swinging lever Colt '95 model. Mar 
lin was so successful in the undertaking that new 
features were constantly being added. On 1 [anti- 
ary 1918, the Signal Corps requested the design 
of a different firing mechanism that would per¬ 
mit single or automatic shots when used with 
four-bladcd propellers and with the new and im¬ 
proved Nelson mechanical synchronizing gear. 
An arrangement whereby the hydraulic and me¬ 
chanical trigger motors could be attached to the 
front of the lock container was also desired. 'Flic 
lock container was to be redesigned and the 
hammer materially lightened to increase the rate 
of fire. 


An informal test was held on 27 December 
1917. at which time another type of hydraulic 
synchronizing gear, also manufactured by the 
Marlin Rockwell Corp. and similar to the Con- 
stantinesco gear, was tried out at rates varying 
from 200 to 600 rounds per minute with a total 
angle of dispersion of 63°. It was the closest and 
most accurate synchronization accomplished in 
this country with any type of machine gun so far. 
I he Marlin aircraft machine gun has the distinc¬ 
tion of being the first gas-operated weapon to be 
s\ nehronized successfu IIv. 

The arm employed either a fabric or a disin¬ 
tegrating metal link belt that could be made up 
with as many as 500 rounds. Actually metallic 
links were generally used in aircraft through¬ 
out the war because of the inconvenience of 
disposing of the fabric belt’s loose end after 
firing. 

On 8 January 1918, a conference was held by 
the Army Ordnance Department at New Haven 
to decide on changes to be incorporated in the 
firing mechanism. Both the Signal Corps and the 
Marl in-Rockwell Corp. submitted new designs. 
Tests in the last days of that month proved the 
Marlin-Roc kwrll device satisfac tory and the Sig¬ 
nal Corps design a total failure because of easy 
breakage of parts. I his was accountable for both 
by inferior material and by generally poor con¬ 
struction. A new hydraulic trigger motor was 
adopted at the same time and a contract for 
15,000 motors and modified firing mechanisms 
was placed with Mai lin Rockwell. By this time 
the alteration and redesign of so many parts 
meant that they were not interchangeable with 
similar components of the old guns. To distin¬ 
guish it in nomenclature from its original parts, 



Marlin Aircraft Machine Gan, Model 1917, Cal. .30. 
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the improved product was called tlie Marlin Air¬ 
craft Machine Gun, Model 1918. 

The modified weapon’s principal point of dif¬ 
ference from the 1917 model lay basically in its 
ability to be adapted to fire single shot or full 
automatic. This permilLed much closer synchro¬ 
nization than full automatic alone. At the con¬ 
ventional propeller speeds of the day, however, 
the rate of lire was almost as great as with the 
automatic printipie. 

One of its main points of difference from the 
components of the 1917 model was a reduced 
gas pressure in order to cut down the parts break¬ 
ages and stoppages caused by recoil. It was ac¬ 
complished by enlarging the si/e of the gas piston 
and by drilling out less of the gas adjuster screw. 
The latter increased the volume of expansion of 
the gas chamber in the cylinder and cushioned 
its action. Hv milling three slots about one six 
teentli ot an inch in diameter through the side 
of the gas adjuster barrel, a vent was provided 
for the gas in the cylinder. It could be opened or 
closed at will by means ol the adjuster. The 
double purpose was thus achieved of satisfac¬ 
torily cushioning the recoil and also affording a 
wide range ol adjustment of gas pressure ac ting 
on the piston. The increased recoil power neces¬ 
sitated a change in the bolt’s cam slot pin to 
eliminate excessive breakage. Mote sunk was 
added to the rear end of this piece to strengthen 
the cross section at a point where fracture was 
most fret]ilent. 

The Im was also given a glass-hard treatment 
followed by spot annealing. Material of the holt 
pin was changed to chrome nickel steel to in¬ 
crease its durability as breakage often resulted 
from the severe wear on it after the first few hun¬ 


dred rounds. 'The newly designed and more 
powerful hammer action also proved too strenu¬ 
ous for the firing pin assembly and the pin had 
to be redesigned with a long gradual taper 
throughout its entire length. This made it not 
only stronger but at t he same time more flexible. 

In order to eliminate accidental firing by con¬ 
tact of the firing pin with the extrac tor, a three 
sixteenth inch piece of slot k was added at the 
top of the latter's lug employed to support the 
front of the boh. It was also found necessary to 
bevel off the end of the receiver on the left hand 
side directly behind the ammunition belt. Inter¬ 
ference at this point with the base of the car¬ 
tridge had a tendency to twisL the bell and cause 
stoppage. A hole was drilled through the right 
side ol the lock container in which a key. known 
as the functioning operating cam, was inserted. 
Rotation of this key raised the trigger, thus en¬ 
abling the gun to lire full automatic for testing 
and firing without the synchronizing gear. 

An interesting device added to the new Marlin 
was known as the jam preventer. It consisted ol 
a small steel stamping whic h was applied without 
further alteration to the ratchet lever in place 
of the ratchet lever pin washer. Its I unction was 
to prevent the lever's pawl from engaging the 
feed wheel when the cartridge was in the act of 
feeding and thus blocking the stop against fur¬ 
ther rotation of the wheel. The device would 
have been more appropriately named an anti- 
doublc-lccding devic e. According to reports from 
the field a reduction of stoppages resulted from 
use of the jam preventer. Unloading of the gun 
could also be accomplished by this arrangement 
without removing the belt as was heretofore 
found to be necessary. 
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One more improved feature was the placement 
of the trigger motor at the forward end of the 
lock container and connecting it with the trigger 
by means of a timing gear. With this attachment 
the bolt could be removed without dismounting 
the trigger motor and carrier as was necessary 
with the 1917 model. 

The gun’s wide range of gas adjustments made 
it very dependable and it would lire positively 
under the most extreme conditions. Although 
originally adopted as a temporary substitute, the 
gun was improved by continued effort to sueh a 
highly satisfactory degree as to be pronounced 
the equal of the Vickers and other aircraft ma¬ 
chine guns in excellence, synchronization and 
general reliability. Its success overseas was phe¬ 
nomenal. It was enthusiastically received by both 
the A. K. F. and the French as soon as pilots had 
mastered its few idiosyncrasies. The following 
reports bear witness to its competence. 

‘•Pershing. 810-2. 3-29-18. Further test Mar¬ 
lin guns with both flexible and synchronized 
mounting made at 20,000 feet altitude, tempera¬ 
ture below zero, both guns functioned petfectly 
throughout the test.” 

“Pershing. 859-6. 4-12-18. Nine flights made 
to date with Marlin machine guns at altitudes 
ranging from 10.000 to 20,000 feet. Tempera¬ 
tures ranging from zero to well below zero 
Fahrenheit. Total rounds fired 1700. Guns used 
on both standard fixed and improvised flexible 
mounts. Both metallic and fabric belts used. No 
difficulties encountered and no stoppages. Rec¬ 
ommend shipment of this gun continued rapidly 
as possible.” 

Various aerial squadrons added their praise 
with such words as the following: "In fact, all 
pilots have expressed a decided preference lor 
the Marlin, as they shoot faster than the Vickers 
and are easily cleared of feed troubles.” ” The 
four Marlins we are using have kept up their 
perfect record.” And “ Thus far no Marlin guns 
have jammed in the air and they arc in high 
favor among all pilots.” 

A report from the Chief Ordnance Officer of 
the A. E. F., dated 23 November 1918, stated that 
22 squadrons at the front were either partially or 
fully equipped with Marlins having both hy¬ 
draulic synchronizing gear and mechanical syn¬ 
chronizing gear. They gave thorough satisfac¬ 


tion, being used on various planes such as the 
U. S. D-4, Spad 8, Spad 7, Salmson, and Breguet 
observation planes. Some difficulty was encoun¬ 
tered in adapting the Marlin to planes bought 
from the French and British Governments since 
the fittings of these planes already had feeding 
arrangements intended for caliber .303 Vickers. 
But this trouble was soon overcome and in Au¬ 
gust 1918 the first squadron of French planes 
equipped with Marlin guns arrived ai the front. 

The last gun of this type made, which was the 
thirty-eight thousandth, was taken from the as¬ 
sembly line and subjected to an endurance test 
of 10,000 rounds without a single stoppage or 
malfunction. At the end of the test it was found 
that only the replacement of a cracked shell ex¬ 
tractor was necessary. There had been no ap¬ 
preciable increase in headspace and the condi¬ 
tion of the gun after this firing was apparently 
as good as at the beginning. It passed inspection 
and was shipped as a new gun. 

The first large shipment of 2,000 was sent lo 
France on 11 October 1918, one month exactly 
before the eric! of the war, but it was not re¬ 
ceived in time for use at the front. The develop¬ 
ment of the Marlin as a flexible gun was also un¬ 
dertaken with promising success. The war was 
over, however, before much could be done with 
this type of gun. 

All model 1918 Marlin aircraft guns were sup¬ 
plied with a trigger motor attached to the lock 
container, adapted for connections with both the 
Nelson and the C. C. synchronizing gear. The 
trigger motor, consisting of a piston and spring, 
was contained in a bronze cylinder which was 
screwed into the forward end ol 1 1 it- lock con¬ 
tainer. The cylinder was provided with a coup¬ 
ling nut and tube into which the main pipe lead¬ 
ing from the synchronizer could be soldered. A 
small vent screw located on top of this cylinder 
allowed the release of air from the system by 
bleeding. The C. C. synchronizing trigger motor 
was very similar to that used with the model 1917 
aircraft gun. 

These weapons also had electric heaters in 
order to prevent oil gumming up at the low tem¬ 
peratures accompanying extreme altitudes. The 
heaters were developed for both models of the 
Marlin aircraft machine gun. Each unit con¬ 
sisted of a resistance grid surrounded by insular- 
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Marlin Tan< M.ichine Gun, Model 1918, Ca . .30. 


ing material and was riveted to the inside of the 
gun’s bottom plate. It was connected with a 
bayonet plug on the under side of the bottom 
plate providing connection with the leads. The 
heater consumed (>() watts at 12 volts and was fed 
from the generator supplying the plane's light¬ 
ing and heating system. 

The Marlin gun, as issued, was belt fed, gas 
operated, and air cooled. It had a weight of 2214 
pounds and without any speeding-up accessories 
normally fired 630 shots a minute. 

To place the weapon in operation, a brass tip 
of the loading belt usually containing 2a() rounds 
is inserted through the belt opening in the left¬ 
side plate and the first cartridge is forced up into 
position on the feed wheel. By pulling the charg¬ 
ing handle lever twice to the rear, the cartridges 
are forced first into the feedway and then into 
the chamber. The gun is now ready for firing. 
When the trigger motor releases the sear, the 
nose of the trigger is disengaged and the hammer 


forced forward by the spring tension, striking 
the firing pin and firing the piece. 

When the bullet passes the gas port near the 
muzzle on the barrel, a small portion of the live 
powder gas goes through the port and through a 
corresponding aperture in the gas chamber. 
There it strikes the piston forcing it to the rear 
and compressing the action spring. The spring 
then furnishes power for the forward movement. 
The lug on the slide strikes the feed lever forc¬ 
ing it to the rear. A pin located on the lever op¬ 
erates in the cam slot of the rate het lever to force 
it upward, while the ratchet lever pawl becomes 
engaged in the feed wheel. As the slide which is 
fastened to the piston rod moves to the rear, it 
carries with it the boll and extractor. The ex¬ 
tractor claw withdraws a cartridge from the belt 
and places it on the c arrier for chambering. J lie 
bolt pin working in the cam slot underneath the 
bolt forces its aft end upward and unlocks the 
piece. As the recoiling parts go to the rear, the 
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Marlin Ground Machine Gun, Cel. .30. 


empty shell is pulled Irom die clumber by the 
extractor. 

The base of tlie cartridge case during this 
movement strikes die shoulder of the ejector, 
and it is thrown out of the ejection slot on the 
right side of the receiver. The bolt on its con¬ 
tinued backward motion strikes the hammer and 
forces it upward, compressing the strong ham¬ 
mer spring. The hammer then t ides on the bolt 
lor the balance of the recoil movement which 
ends as the slide strikes the springs on the buffer 
block. At this point counter recoil movement be¬ 
gins, actuated by the force of the compressed ac¬ 
tion spring. The slide starts to move forward 
carrying the bolt with it. The cam on the bottom 
ol the slide working against the carrier dog 
forces the carrier upward and alines the car¬ 
tridge in front of the bolt, ('continued movement 
forward then positions the round in the chain 
her. 

As the boll loc ks securely, the extractor cams 
itself over the rim of the cartridge case. At the 
same time the lug on the slide strikes the feed 
lever forcing it forward. During this final move¬ 
ment the feed lever pin working in the caul slot 
in the ratchet lever forces it downward. As a re¬ 
sult the ratchet lever pawl turns the feed wheel. 
This action places the incoming cartridge in po¬ 
sition to be engaged by the extractor. 

The extractor claw then takes its position over 
the rim of the cartridge in the belt. Just before 
the bolt drops into the locked position, the ham¬ 
mer engages in the sear and trigger notch, pro¬ 
vided the sear is not depressed. If the trigger is 
held down, the cam cut on the slide works on its 


corresponding lug on the firing mec hanism forc¬ 
ing it out of engagement. This frees the sear 
from its notch and allows the hammer to strike 
the firing pin which disc harges the cartridge. The 
cycle of operation continues until the trigger is 
released or the ammunition is exhausted. 

If the trigger is i el eased before all the car¬ 
tridges have been fired, the bolt closes over a 
shell in the c hamber but the hammer does not go 
forward. If the trigger is held clown until the 
ammunition is exhausted, the bolt c loses over an 
empty chamber. 

The total number of the 1918 model Marlins 
manufactured was 15.000, as compared with 
23,000 of the 1917 model. Conclusion as to 
whether the Mai I in 1918 model mac hine gun 
was the T. S. Army’s first line aviation weapon 
in World War I can be drawn Irom the report 
of a board of officers convened in 1920 by the 
War Department. The hoard was to meet as 
often as necessary lor the purpose ol considering 
the development ol aircraft machine guns and 
aircraft cannon. The meetings took place regu¬ 
larly over a period of years until 1925 when it 
made its final report from which the following is 
quoted: 

“The Board recommends that the Marlin ma¬ 
chine gun. model of 1918, be continued in serv¬ 
ice. but that no further steps to improve the de¬ 
velopment ol the gun itself he undertaken, in 
view of the present state of its development and a 
desire on the part of the Board to have all funds 
available for development work expended on the 
Browning aircraft machine gun. 

“It is further believed that this gun is a satis- 
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factory air service weapon, although its limita¬ 
tions are acknowledged. It is not so efficient as 
to ease of assembly. Its clearances are smaller. It 
is more sensitive to dirt and rust than other guns 
examined by the Board. And it must be removed 
from its mountings for the purpose of cleaning 
and repairing in the airdromes. It is made to 
function with the Nelson mechanical gear and 
aside from the Browning aircraft machine gun 
no other machine guns have been made with 
that end in view. And these are the only two 
weapons now in the possession of the United 


States which as issued will so function. The ques¬ 
tion therefore solves itself, as the Marlin aircraft 
machine gun, model of 1918, is the only gun at 
present which can be issued to function with the 
Nelson gear. In the event that a more satisfac¬ 
tory type of gun passes successful tests and is ac¬ 
cepted by the Air Service as a satisfactory ma¬ 
chine gun for their use, upon completion of the 
redesign and tests now in progress it is recom¬ 
mended that these Marlin models of 1918 be 
withdrawn from ser vice and held in reserve for 
emergency use only.’’ 



Chapter 6 

BROWNING AIRCRAFT MACHINE GUNS 


First Attempts at Air Firing 

The caliber .30 browning aircraft machine 
gun, which was designated the Model 1918. did 
not see combat service during World War I. The 
reason was that the poor choice ol metals used 
in its construc tion and the demand for a high 
rate of lire caused the front lower part of the 
receiver to spread after comparatively few bursts 
and become unserviceable. The fault was or¬ 
dered remedied by the addition of a stirrup at 
the affected pan to give greater strength. As the 
Armistice followed shortly after delivery of the 
lirst guns, ihis failure and its subsequent correc¬ 
tion seemed ol small importance at the time. 


Following the war the Army, which was 
charged with development of this weapon, set 

about to make the necessary modifications. .Since 

• 

there was no longer the critical lime factor of 
the war years, the matter was closely studied. In 
order to produce a machine gun that would he 
adequate for years to come, many changes were 
found to he necessary. Some of the modifications 
were trivial, while others were so costly that it 
was sometimes felt the designing of a completely 
new weapon would have been more economical. 

For like all aircraft machine guns it too 
evolved tiom a ground gun w'ilh one part 
changed, another lightened, and so on until the 
numerous alterations fitted the circumstances at 



browr.ir.g Aircraft Machine Gun Mounted on a Bristol Fiahter in England for First Test of the Browning in the Air. 
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hand. Then if the devisement did work, an in¬ 
creased rate of fire was demanded. This last fea¬ 
ture almost invariably brought disaster to the 
successor of a once reliable, slow-firing, water- 
cooled, easily serviced gun. 

This most certainly was true as far as the first 
Browning aircraft machine gun was concerned, 
as it had the same basic: principles of the heavier 
infantry model lightened on a drawing board 
until it met a theoretical requirement. 

Since a major overhaul was imminent, it was 
wisely concluded that all possible corrections 
should be made at the same time. As a result an 
Aircraft Armament Board was formed in 1920 
and given power to make any changes thought 
necessary to meet future requirements. The re¬ 
port made by this board on the Browning guns 
tells in no uncertain manner all the modifica¬ 
tions needed, along with what was considered 
desirable in the larger caliber aircraft machine 
guns that soon should be making their appear¬ 
ance. 

The general report of the Aircraft Armament 
Board which convened to study the aviation ord¬ 
nance question gives a most graphic description 
of the existing state of affairs. It first met on 29 
March 1920, and after numerous sessions made 
its final report 5 years later. Its section on the 
Browning aircraft guns is here extensively 
quoted. 

(It is hard to believe tint 2 years after World 
War i the United States air force had no machine 
gun suitable for combat save the modified Colt 
95 model gun, known as the Marlin Aircraft 
Machine Gun, Model 1917-18. Attention is in¬ 
vited to the number of new parts that had be to 
added and old ones reworked on the short-recoil- 
operated weapon Model 1918 before it was con¬ 
sidered serviceable.) 

The Aircraft Armament Board Report 

“Browning Caliber .30, for Aircraft Use 

“(1) This Browning machine gun belongs to 
that class of automatic weapons known as short 
recoil operated, air cooled and belt fed. It is 
chambered for the standard caliber .30 U. S. am¬ 
munition. The force of recoil is utilized to per¬ 
form the mechanical operations of feeding, load¬ 


ing, extrac ting, corking and ejecting the empty 
cartridge cases through the bottom of the re¬ 
ceiver while the buffer and driving spring re¬ 
turns the counter recoiling mechanism to battery 
position. The weight of this gun is 23.5#, being 
intermediate between the Marlin and the heavy 
Browning w a Lei -cooled machine guns. . . . 

“(2) As the Browning aircraft caliber .30 ma¬ 
chine gun now stands, the 2,576 plus 491 guns, as 
delivered by Westinghouse Company and the 
Marl in-Rockwell Corporation respectively, are 
faulty in their construction and have not been 
issued to the Service for general use. The Ord¬ 
nance Department has undertaken the alteration 
of these guns and a remedy of all existing defects 
as well as adding certain parts necessary for con¬ 
venience in mounting and ease of operation. 
This work is now in progress at Springfield Ar¬ 
mory and has been reviewed by the Board which 
has witnessed the firing of some of these guns and 
has examined the drawings of the machine guns 
being tested. The Board recommends that all 
existing guns be modified to conform to the de¬ 
veloped models and that enough squadrons be 
armed to give the gun as thorough an air test as 
is possible during times of peace. The remainder 
of the guns to be stored subject to Air Service 
requisition. 

“(3) This gun is capable of firing standard .30 
caliber ammunition at approximately 2,700 feet 
muzzle velocity and is effective against the ordi¬ 
nary targets incident to airplane combat. This 
gun, as modified, is capable of being mounted in 
such a way that its mechanism is readily available 
to the operator for the purpose of reducing jams 
and clearing stoppages. The gun itself does not 
develop during hre any particular stresses on 
the airplane to such an extent as to render its 
mounting difficult. One of the most commend¬ 
able features of the gun is its high rate of fire, 
about 1,000 rds. per minute. It is thought this 
is the highest rate of fire that the gun can stand, 
on account of the character and weight of its 
construction, and it is not thought necessary to 
initiate any further development tending to give 
a higher rate of fire. 

“(4) The gun is capable of being used with 
the Nelson Synchronizer and as modified renders 
its connection with this attachment a simple mat- 
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ter. Its firing mechanism is of suc h character as 
to make it the equal of any synch roniza hie gun 
so far as its synchronizing properties proper are 
concerned. Its effective range is sufficient for 
present and future needs. Its cooling device is 
designed for use in aircraft and is satisfactory. 
Hie gun will withstand for a reasonable length 
of time storage on the plane itself and does not 
require the great care that other machine guns 
do on account ol its large clearances and small 
number of working parts. 

“(5) The gun can be disassembled and assem¬ 
bled in a comparatively short time and docs not 
require an expert to keep it in proper working 
condition. The gun can be cleaned and repaired 
without removing it from its mounting and so 
not disturbing the sights. The gun is not sensi¬ 
tive to the action of dust and grit on account of 
the closed construction of its receiver. 

“(G) It is regarded as possible to develop a 
right and left hand feed for the Browning air¬ 
craft machine gun lor use with the existing gun. 
The Board recommends that this development 
)e initiated and that when said development has 


been concluded it be given a thorough test, both 
on the ground and in the air. 

“(7) The feeding device ol the Browning air¬ 
craft gun is considered to be superior to all 
others. 

“(8) The gun is capable of being fired from 
any position and will fire through an arc of 360 
degrees except from a horizontal upside-down 
position, when the cartridges falling hack in the 
receiver will probably cause jam. 

“(9) The interchangeability of parts is suffi¬ 
ciently standard. 

“(10) Although some of the major parts of 
the gun arc interchangeable with corresponding 
parts of the Browning machine gun used in the 
ground service, the majority of parts are not in¬ 
terchangeable. Nearly all the differences in the 
two guns, however, have been dictated by a de¬ 
sire to obtain higher efficiency of the gun in the 
air and it is thought that no attempt should be 
made to accomplish an interchangeability be¬ 
tween the ground and air Brownings. The Ord¬ 
nance Department had initiated a project in¬ 
volving the manufacture of a new model Brown- 

O 
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itig aircraft machine gun. which shall avoid all 
the faults in design made apparent in the first 
lot of Browning machine guns manufactured on 
drawings prepared during the war. The Board 
is of the opinion that this project is correct and 
recommends that it be cat lied to its completion, 
that a suflicient number of model guns be con¬ 
structed to give a thorough service test and that 
all data relative to tools, gauges, fixtures and 
manufacturing drawings, methods involved, etc., 
should be completed and filed in the Office of 
the Chief of Ordnance and held available lor 
future inanulactlire. 

“The following changes have been found nec¬ 
essary in the Browning aircraft machine gun as 
at present manufactured and these changes are 
being incorporated in the re-development proj¬ 
ect now being followed out by Springfield Ar¬ 
mory. 

“(a) Adapters. These properly locate the 
mounting pins in respect to the leedway. I he 
rear adapter includes also the stirrup for the sup¬ 
port of the bottom plate and the forward one in¬ 
cludes a bearing for the rocker shaft unit of the 
Nelson synchronizing gear. 

“(b) Operating slide and handle. To per¬ 
mit greater accessibility, so lar as loading ar¬ 
rangements are concerned, to the pilot. 

“(c) New firing mechanism. 

“(d) Modification of latch to iiuhide a posi¬ 
tive lock. It is very necessary, as in the event of 
the gun (lyingopen under the vibration of neces 
sity encountered in airplanes, a failure to fire 
would result and consequent stoppage. 

“(e) Addition to link guide to the front 
cartridge stop. 

“(f) Removal of front. 

“(g) Provision of means to hold the cover 
extractor spring in place. 

“(h) Alteration of the angle of the breech 


lock i am and corresponding surface of the breech 
lock. 

‘ From the original gun the following parts 
have been eliminated: (a) Mount adapters and 
rivets: (l>» F leva ting brackets and screws: (<) 
Cartridge stop, front and sear slide. 

“The following pans arc modified: (a) Barrel 
extension: (b) Bolt; (c) Cocking lever: (d) 
Cover: (c) I jcctor: (f) Extractor cam: (g) Ex 
tractor cam plunger; (h) Latch: (i) Side plates: 
(j) Top plate; (k) Latch spring. 

“ 1 he lollowing new parts are added: (a) Bolt 
stud; (b) Cartridge stop, from, including link 
guide; (c) Included in (f); (dj Latch lock; (c) 
Operating slide and guides; (f) Firing mecha¬ 
nism; (g) Stirrup and rivets; (h) Trunnion 
adapters and rivets. 

‘‘Browning I I-nun Machine (inn for Aircraft Use 

“A projec t has been initiated by the Ordnance 
Department . . . to develop a Browning 11-mm 
aircraft machine gun. The efficiency of this 
weapon depends entirely upon the efficiency of 
the ammunition. It would be a single purpose 
gun, probably used for the destruction of kite 
balloons. A short description of the 11 mm tracer 
incendiary ammunition, which would be the 
principal anuntmiiion used with this gun, is as 
follows: 

“The tracing incendiary composition consists 
of Barium Nitrate, Barium peroxide, powdeicd 
Magnesium and Carnuba Wax. The composi¬ 
tion is contained in a round case bullet o! brass 
hollowed out to receive it and is of such bulk 
that the bullet not only traces but has excellent 
incendiary properties. The muzzle velocity of 
the bullet is low, being about 2.000 feet per sec¬ 
ond. and the maximum trace is approximately 
1.850 yards, varying from I ..‘500 to this figure. The 
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maximum powder pressures developed are low, 
not exceeding 20,000 4r P er square inch. The 
case is ol brass and lias a Hanged edge for ex¬ 
traction. The facilities exist in the Tinted States 
for the manufacture of this cartridge and there 
are on hand 1,182,580 rds. of 11-nun ammuni¬ 
tion which will become useless in the event that 
the 11-mm mac hine guns (Vickers) are recalled 
from service. Considerable experiments have 
been continued on the 1 1-nun ammunition. By 
virtue of the hulk of the projectile, it has been 
possible to develop a highly efficient explosive 
bullet. 

‘ Browning Caliber .50 Aircraft Machine Gun 

“A project lor the development ol the Brown¬ 
ing caliber .50 aircraft machine gun has been 
initiated by the Ordnance Department and a 
contract has been placed with Colt Patent l ire 
Arms Company, of Hartford. Connecticut. The 
specifications ol this gun as at present defined, 
give the following characteristics: 

“Weight—50 #. 

“Rate of I*ire—500-000. 

“Muzzle Velocity -2,700 ft sec. 

“Weight ol Ammunition—1,880 grs. (about) 
(800 gr. bullet). 

“Pounds pet hundred uls.—20 (without links). 

“Penetration—A. P. Ws" armor plate at 25 
yds. 

“This gun probably comes in a c lass of ma¬ 
chine guns not peculiar to Air Service alone, and 
which arc intermediate between the .80 caliber 
machine gun and small cannon. The tactical 
reasons lor its development are as follows: 

“(I) By virtue of the bulk of the projectile 
firccl from this gun and the muzzle velocity with 
which it can be fired, it is anticipated that a 


much more efficient armor piercing, tracer and 
incendiary bullet can be effected. An explosive 
bullet can also be developed much more easily 
than in the case ol a smaller bullet, like- the 150 
gr. .80 caliber now in use. 

‘ (2) It is to be anticipated that a machine 
gun to be efficient against aircraft of the future 
must be efficient against light armor plate. Ar¬ 
mored planes were coming into being at the 
close ol the war, both on the part of the Allies 
and Get inans. Against armor capable of being 
carried by aircraft our .80 caliber ammunition 
would be ol doubtful utility and ol necessity we 
must go to higher calibers and higher muzzle 
velocities to obtain an effective ammunition for 
such combat. 

“This statement might he thought to he in¬ 
compatible with some of the recommendations 
of the Board. It should, however, he borne in 
mind that aerial combat in the future may con¬ 
sist of several kinds of aircraft specially built to 
attain certain altitudes: that is, 

“(a) High flying scout planes which may at¬ 
tain an altitude from 15.000 feet up and of neces¬ 
sity must carry light weapons and light ammu¬ 
nition to keep down the military load and to ob¬ 
tain a maximum effectiveness from the motor 
at altitudes at which they may he- expected to Hy. 

“(h) Other low flying pursuit, aerial sur¬ 
veillance and artillery observation and day bom¬ 
bardment planes, medium pursuit planes, not 
intended to fly at such heights may be able to 
carry heavier weapons and a heavier weight ol 
ammunition. These planes are the ones which 
may be expected to encounter armored air¬ 
planes. and consequently should be equipped 
with guns having the characteristics ol the pro¬ 
posed .50 caliber Browning aircraft machine 
gun. It will be seen then that this weapon is not 



U. S. Aircraft Machine Gun. Model 1922, Cal. .30, Flexible. This Weapon Fired Over 20.CO0 Rounds in Test and Was Still 

Serviceable. 












332 


THE MACHINE GUN 


meant to replace the present existing .30 caliber 
weapons except in the case of planes working 
under 15,000 feet and so. as far as the general Air 
Service is concerned, should be classed as a spe¬ 
cial and additional weapon lor which there will 
be a great deal of necessity. Work upon this gun 
has been undertaken by the Ordnance Depart¬ 
ment in connection with the development of a 
.50 caliber gun for ground and antiaircraft pur¬ 
poses. A priority has been established and ap¬ 
proved by the Ordnance Committee as follows: 

“(1) Aircraft .50 Caliber Browning Ma¬ 
chine Cun. 

"(2) (bound type .50 Caliber Browning 
Mat bine (dm. 

‘(3) .50 Caliber Tank Machine Cun. 

"This priority is correct and it is thought 
that the aircraft gun should be given all pos¬ 
sible prelerenie. 

This development is not in such state now 
as to alford good grounds for any prophecy as to 
its ultimate efficiency. I he Board has. however, 
examined all drawings available of the gun and 
of its ammunition and submits recommenda¬ 
tions. . . .” 

Browning Aircraft Machine Gun, 

Caliber .30 

Before the Armament Board's rcpoii had even 
been put in rough lorm, work was well under 
way to collect one of the main laults with the 
original models. I his bad lealure was that the 
weapon fed only from the left, no provision 


being made to bring the cartridge belt from the 
op|>osite side. This made installation in planes 
quite a problem, especially where it was desire* 
to plac e the weapons side by side. 

I-sing one of the first guns completely modi 
lied according to specifications recommended by 
the Board, the project was begun at Springfield 
Armory. In a comparatively short time* a proto 
type was finished to the point where its origina 
lots considered it reach for test. While the tria 1 
that soon followed showed numerous weaknesses 
it did lire 10.000 rounds and. in order to avoid 
confusion, it was given the nomenclature, U. S. 
Aircraft Model 1021, Caliber .30. 

Continued work was authorized not only to 
perfect the operating mechanism but also to in 
corporate a method of releasing the sear Iroi.* 
the sides in order to svnchroni/c by means ol a 
solenoid. A second model embodying the desired 
features was ready in due time and 10,000 rounds 
were fired with only two breakages that require 
replacement. Half the ammunition was fed tigl 
hand and then the direction of feeding was v .• 
versed without incident. 

This modified weapon was then sent first to 
Aberdeen Proving Ground, and following a suc¬ 
cessful trial, to McCook Field. After 20.00' 
rounds were expended, it was shipped again l 
Springfield where it was examined and found u 
be in good working condition. I he experimen¬ 
tal depamnent recommended that with a few 
minor changes the model could be considered 
practically complete as far as specifications l< 
this type of weapon were concerned. The on!' 
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suggestion for further improvement was the ad¬ 
dition of a rounds counter to inform the pilot 
>f the amount ol ammunition left in his teed 
>oxes. 

The weight of the gun was now 20 pounds and 
die rate of fire was officially set at 1.000 rounds 
a minute. In order to facilitate installation, nu- 
nerous features were standardized so that it 
• mild be used fixed or flexible by changing the 
nonius. A method of placing twin guns on a 
Scarff ring was also worked out and spccilira- 
ions were written to take care of all future pro- 
due tion. 


During the period from 1027 to 1930 when 
Wright l ield. Springfield Armory, and others 
continued to work on a light caliber .30 high- 
peed ait craft machine gun, no concise require- 
lcnts had been prepared for inclusion in an 
ITicial specification to cover military character- 
itics. These facts, as shown by the retold, indi- 


Hc considerable controversy as to what was 
yarned. When a real demand was shown in 
1929 lor such a gun to perform under the ap- 
roved military demands, the Colt's Co. brought 
ut the fully developed right- and left-hand feed 
;un that was later standardized as the Browning 
vlachinc Cun, Caliber .30, M2. 


In developing this improved gun. every effort 
as made to retain the best features while sim- 
lilying manufacture. The type of steel that 
roved best was specified. Rivets were standard- 
eel, all being made with oval countersunk 
rads, wherever possible. Almost all basic di- 
cnsions were kept at an even fractional part 
an inch and parts were designed for complete 
itcrc hangcability in quantity production. 
Kvcryonc who worked on the project rcsult- 
ig in this M2 caliber .30 weapon deserves great 

edit for his contribution. Bv the late 20 s it 

• 

as a successfully tested weapon, capable ol lir- 
jg at the rate of 1.000 shots a minute, h could 
Ik* fed from either light or left and scared off 
bom the side by an electrically operated sole¬ 
noid. 

It is indeed fortunate that this work was done 
at the time, as practically all machine gun de- 
/elopmem stopped shortly afterwards, that is. as 
far as the lAnted States was concerned. It was 
partly due to lack ol funds but more from the 


peaceful lethargy that invariably settles on this 
country after each war. In 1938 the caliber .30 
Browning gun. better known as the B. A. M. G., 
was still being made in very limited quantities 
with the same specifications as the original 
Model M2. As a larger caliber machine gun was 
still looked upon by the Air Force as a special 
objectives weapon, the caliber .30 was iis first- 
line machine gun for both fixed and flexible 

n 

mounting as late as 7 December 1941. 


Browning Caliber .50 Aircralt 
Machine Gun 

Flic Germans put a heavily armored plane 
into service during the closing days of World 
War I. This act made obsolete for all time the 
rifle-caliber machine gun for aerial use. Some 
countries were slower in accept the fact than 
others but nevertheless it cannot be disputed. 
1 he United States was among the first to come 
to this realization. The dramatic incident that 
caused it was the shooting down by such an air¬ 
craft of the young pilot. Quentin Roosevelt. 

(Jen. John |. Pershing, commander in chief 
of the American Fxpeditionary hones, was 
among the first to see that the lightweight rifle 
caliber bullets would be ineffective against ar¬ 
mored planes. With his characteristic prompt¬ 
ness. he cabled the Army Ordnance Department 
to begin immediate development of a machine 
gun having a bore of at least a hall inc h with a 
minimum muzzle velocity of 2.700 I eel per sec¬ 
ond. 

At the time there was already under way an 
effort to use an 11-nun French cartridge in a 
Browning action, but when Pershing was in- 
formed that the velocity was not up to his re¬ 
quirements, he ordered renewed effort on the 
development of a larger cartridge and a higher 
bullet speed. The Browning caliber AO machine 
gun that resulted was first made as a water-cooled 
weapon that later was lightened enough to be 
acceptable for aircraft use. Flic latter became 
known as the Browning aircraft machine gun, 
c aliber .50. 1921. I he water cooled version also 
had the same model designation. In other words, 
lor test pin poses both a water-cooled and an air¬ 
craft caliber .50 gun were available and, while 
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operating parts were interchangeable to a lim¬ 
ited decree, this did not hold true lor most of 
the costly and vital components. 

This condition existed miliI Dr. S. G. Green 
(colonel during World War 11), who is now c liief 
of the F.nginreriiig Section, Small Aims Bram h, 
Industrial Division of the Office of the ( liiel of 
Ordnance. Department ol the Army, conceived 
and put into effect the design of what is known 
now as the Browning Machine (dm. ('.aliber .50, 
basic M2. Hi is devisement allowed the manu¬ 
facture of one receiver that could be used on 
seven different types of guns: Army and Navy 
antiaircraft water cooled, ground and turret- 
type heavy barrel, and fixed, flexible, and turret 
aircraft guns. 

Dr. Green was awarded the Kxcoptional Civil¬ 
ian Award for his work prior to the- war and the 
Legion of Merit for his outstanding commis¬ 
sioned service in World Mar II. There is no 
wav to estimate the value of his contribution to 


the Allied cause, as it allowed wholesale pit 
due tion ol a single type of receiver that coulc 
be adapted in a nutter ol minutes to any specific 
use required. 

The caliber .50 machine gun initially (level 
oped by John M. Browning at W inc hester am 
further refined by Browning and Fred T. Moore 
at the Colt's plant resulted in its standardiza 
tion in two forms, the Browning aircraft tna 
chine gun. calibet .50, Ml021. and the Brown 
ing machine gun. caliber .50, MI921, water 
cooled. The guns were manulactured and used 
experimentally as airc raft and antiaircraft weap¬ 
ons between 1921 and 1937. They both had rela 
lively lightweight barrels and the feed media 
iiisms were so arranged that the belts were fed 
irom the left-hand side otfly. This meant that, 
when installed in pairs for either aircraft or anti 
airciaft use, the mounting was unduly compli¬ 
cated. The caliber .50 ammunition available 
during this same period had a velocity of ap 
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Aircralt Machine Gun, Model 1918, Cal. .5C, Manuiactured by Winchester Arms Company. 


•V 

jroximatcly 2.700 feet per second, identical w ith 
lliitt of i he call her .30 ammunition. 

The barrel of the water-cooled gun extended 
■jine 2 inches forward of the water jacket, which 
^suited in the muzzle becoming overheated 
hen long bursts were attempted. I he light bar- 
•ls used on the aircraft caliber .70 machine guns 
(so caused overheating alter relatively short 
ursts. The weapon’s limitations revealed in the 
uly service trials of the water-cooled version 
aisetl a serious doubt with the Army and Navy 
uring the period from 1927 to 1933 as to its 
otential worth either as an aviation gun oi foi 
miaircraft use. 

In the years from 1927 to 1930 the armed 
vrviccs made many studies on the employment 
>1 browning weapons for all conceivable uses. 
Many comparative trials were conducted in air¬ 
craft with the browning aircraft machine gun. 
caliber .SO, Ml921. and similar antiaircraft tests 
were made with the browning machine gun. cal¬ 
iber .50. MI921, water-cooled. Limited experi¬ 
ments were also made with a heavy barrel type 
of the caliber .50 M1921 for arming combat 
vehicles. 

\o requirements were forthcoming prior to 
1933 for an improved t\pc of caliber .50 machine 
gun. The results of the past years were appraised 
and the problems given intensive study by Dr. 
Green between 1927 and 1932. The innovations 
disclosed were applied to a basic receiver and 
operating mechanism, which was so designed 
that seven principal types of caliber .50 brown¬ 
ings could be readily assembled by the substi¬ 
tution of such parts as barrel jackets, barrels, 
and other items on aircraft, antiaircraft, combat 
vehicle, or ground-type machine guns. The de¬ 
ments replaced or added to the assembled weap¬ 


ons to adapi them to the specified use could be 
interchanged without the use of machine tools. 
No compromise, such as combinations, was 
made, and each complete assembly resulted in a 
superior gun for the required purpose. 

The basic receiver had all the improved fea¬ 
tures. such as the right- and left hand feed, and 
a new means was provided for obtaining a 
mechanical advantage in retracting the holt. I he 
strength ol the driving spring and the weight of 
the band was increased to permit use ol a more 
powerful cartridge, which allowed a longer bar¬ 
rel lor maximum velocity and greater durability. 
Ihe leccivcr and the fundamental operating 
mec hanism were patterned alter the caliber .50 
heavy-barrel gun, developed earlier by Colt. It 
was indicated in 1932 that these advanced fea¬ 
tures developed by this firm, as represented by 
the pilot gun. and those developed by l)r. (been 
could be combined into a composite weapon 
that should and did give superior performance 
when used lor the intended needs. 

The Ordnance Department lacked funds in 
the period from 1927 to 1933 (as evidenced by 
the fact that not a single machine gun was manu¬ 
factured in 1928) to undertake the development 
and production of a new type of caliber .50 gun 
for two basic reasons: 

(a) The depression severely curtailed avail¬ 
able funds. 

(/>) No requirement had been established 
for the development or manufacture of such a 
series of guns. 

Consequently the limited funds available to 
the Army could not be spent for such a project. 
The Colt’s Co., using components it developed 
on the heavy-barrel, air-cooled gun and the new 
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features developed by the Government, manu¬ 
factured lor the Ordnance Department in early 
1933 two modified Browning machine guns, cal¬ 
iber .50 (later known as Ml921AI); two Brown¬ 
ing aircraft machine guns, caliber .50 (desig¬ 
nated the M1921E2); and two improved Brown¬ 
ing machine guns, caliber .50, heavy barrel. 
These were the first weapons to represent the 
combined innovations of the two models. They 
were tested at Aberdeen Proving Ground, Prank- 
ford Arsenal, Fort Monroe, and Wright Field, 
and were also demonstrated at the Naval Prov¬ 
ing Ground, Dahlgren. Test results were most 
favorable and interest in the impiovcd caliber 
.50 Browning was greatly intensified. When in¬ 
vited to furnish a complete set ol ordnance 
drawings, the Colt’s Co. suggested that their 
preparation at Springfield Armory from the 
firm's drawings, would be more economical. 

During 1932 Gen. Samuel Holf, Chief of Ord¬ 
nance, Army, after observing concentrated ac¬ 
tivity on Dr. Green’s part day alter day, jok¬ 
ingly asked for an explanation. He replied that 
an attempt was being made to solve a problem 
having great bearing on the future of the caliber 
.50 machine gun, even though no requirement 
had been presented to the Ordnance Depart¬ 
ment. In order to do so. it might be necessary 
to apply the famous quotation by Thomas Car¬ 


lyle framed on Dr. Green's desk—“1 le who would 
accomplish much must concentrate to such an 
extent that to the idle observer it borders on 
insanity.” The general was also shown another 
saying, credited to Edison, which read: “I al¬ 
ways do my best work when other people tend 
to their own business by going to sleep.” 

The Army, in 1933, without funds to carry 
forward the development of a complete series of 
new caliber .50 machine guns, interested the 
Navy in the lcsults of the previous tests of both 
the aircraft and antiaircraft, water-cooled mod¬ 
els. With the approval of General I loll and Maj. 
|Lilian S. Hatcher (now major general, retired), 
Chief of Small Arms Division, Manufacturing 
Service, Ordnance Department, contact was 
made by Dr. Green with Commanders John J. 
Mahoney, Edgar R. McClung and Forrest P. 
Sherman (now admiral. Chief of Naval Opera¬ 
tions), all of the Bureau of Ordnance, Navy De¬ 
partment. to determine whether they would he 
interested in the improved weapons. They re¬ 
sponded enthusiastically and arranged for an 
early demonstration at the Naval Proving 
Ground, Dahlgren, Va. Commander Malcolm 
F. Schoeffcl (now admiral) and Commander 
George F. Hussey, Jr. (later chief of the Bureau 
of Ordnance. Navy, now admiral, retired) were 
most interested in testing the new guns and aided 
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materially in their early standardization for both 
the Army and Navy. 

Further conferences wore held with Com¬ 
manders Sherman and Mahoney, who took the 
matter up with Admiral F. B. Larimer, Chief of 
the Bureau of Ordnance. Navy. The latter nor 
only approved assistance in further research on 
aircraft and antiaircraft caliber .50 M2 machine 
guns but authorized an immediate expenditure 
in 1932-33 of approximately SI 50,000 to he used 
in the development and supply to the Navy of 
as many weapons as possible with the funds 
available. The Navy placed orders early in 1933 
with the Ordnance Department of the Army for 
the manufacture by Colt of the basic M2 type 
improved caliber .50 machine guns. Navy funds 
were used for compiling data needed for draw¬ 
ings, manufacturing requirements, such as de¬ 
scriptions of procedures, technical notes, etc., 
later to be used in training manuals and main¬ 
tenance work. These data were obtained by War 
Department personnel at the Colt's plant, where 
the many problems relating to production and 
manufacturing improvements were solved jointly 
by company and government representatives. 

The support given by the Navy in the pro¬ 
gram was of material benefit in compiling in¬ 
structional material, such as standard nomencla¬ 
ture lists, training manuals, specifications, and 
Government drawings during the development 
period at the Colt's Co. and at Springfield Ar¬ 
mory. The funds made available by the Navy 
made it possible to set up a firm policy for pre¬ 
paring, first, basic drawings, and then establish¬ 
ing tolerances to govern both manufacture and 
final inspection. Colt’s contribution with re¬ 
spect to the latter was outstanding, as evidenced 
by the very successful use of the Government 
drawings during World War II. More than eight 
major manufacturers produced interchangeable 
machine guns and components that gave out¬ 
standing performance, even though they were 
made in great quantity. 

The development, pre-manufacturing study 
and production engineering during the initial 
manufacture of the caliber .50 M2 Browning 
machine gun were made possible hv the unex¬ 
celled teamwork among Navy and Army Ord¬ 
nance personnel, Springfield Armory, and the 
Colt s Co. The interest and support given by 


Admiral Larimer, Commanders Sherman, 
Schocffel, Mahoney, and McClung, and by Navy 
financing made it possible to prepare a compre¬ 
hensive and positive program to cover all phases 
of the problem. The work of Fred T. Moore, 
general works manager ol the Colt’s Co., and 
many of its production and design engineers, 
and by Maj. Guy 11. Drcwry (now general, re¬ 
tired), Mr. Hopkins, Mr. Ambrose, and other 
engineering personnel at Springfield Armory, 
was outstanding in the preparation and coordi¬ 
nation of engineering data obtained for the most 
part from Colt’s Co. and from l)r. Green, who 
worked at Springfield and at Colt's in directing 
the over-all program. 

The restudies made during production engi¬ 
neering reviews included a consideration for the 
first time of building into an automatic weapon 
a measured reserve to insure reliable function¬ 
ing under adverse conditions. A belt lift of 17 
pounds was established as a minimum, it being 
appreciated that longer belts would be needed 
to obtain the full potential of this new type of 
gun. 1 his was the first time that any automatic 
weapon had included in its specifications and 
drawings a definite measurable performance. 
This requirement was later increased to some 
35 pounds by the Colt's Co. and the High Stand¬ 
ard Manufacturing Co., working with Captain 
Adams of the British Service, when the increased 
throw of the bell feed slide was provided along 
with a wider cover. 

The bac k plate was also replaced by one of 
much larger diameter, using Belleville washers 
of the type developed by the Colt's Co., the 
Fabriquc Nationalc, Mr. Hopkins of Springfield 
Armory, and Dr. Green. 

Highly favorable reports were received from 
the battle areas of North Africa, Sicily, and on 
the continent of Fuvope on the caliber .50 guns, 
which showed that they were most reliable and 
their performance outstanding. A typical report 
is one received from the commanding general 
of the Army Air Forces (in November 1943) 
which states in part: 

“1. Fhe Commanding General of the Army 
Air Forces, with the full realization of the many 
outstanding achievements of the Ordnance De¬ 
partment in developing and producing large 



Japanese Copy of the Browning Aircraft Machine Gun, Col. .50. Type 1941, Fixed. 


quantities of outstanding ctpiipmem for the 
l.'iiitcd States Forces, wishes to specilically com¬ 
mend the Ordnance Department of the Army 
Set \ice f orces for the magnificent ac hievement 
in furnishing the Army Air Forces with the most 
outstanding aircraft gun of World War II. 
namely the Caliber .50 Aircraft Machine (.tin. 

“2. This weapon, together wit I i its ammu¬ 
nition, is the backbone of offensive and defen¬ 
sive* guns for American aircraft and was brought 
to sue It a state of perfection by the Ordnance De¬ 
partment during the years of peace prior to the 
present conflic t that it has enabled the Army Air 
Forces, the C. S. Navy, and Marine Corps to 
show a definite superiority in aircraft gun power 
throughout this global war.” 

Similar reports were received from the Army 
Air Forces Materiel Command during the last 
phase ol the Tunisian campaign, where 72 en¬ 
emy airplanes were destroyed with less than 200 
rounds per gun expended on 55 fighter planes 
without a single machine-gun stoppage. M2 guns 
mounted on trucks also gave a good account of 
themselves and often supplied the sole means of 
protection ol small supply convoys. A typical 
action shows that the drivers brought down two 


ol live attacking enemy planes and scattered the 
remaining three. 

I lie Navy and Marine Corps also had mnnv 
reports of the Browning's excellent pe rformance 
at Bougainville. Guadalcanal, and all other ma¬ 
jor operations. One such observation was tlie 
report ol Capt. Malcolm F. Schocffcl (now ad¬ 
miral) to the Bureau of Ordnance, Navy, which 
showed that during a cruise ol the Saratoga some 
200.000 rounds of caliber .50 ammunition were 
fired with only two serious jams, and two dozen 
stoppages of all ivpes. Captain SchoefTel declared 
that, although one of the purposes of his inspec¬ 
tion trip in the Pacific was to locate troubles, 
lie had difficulty finding them because of the 
high performance of tlie weapon. 

A typical comment from the Armed Services 
[ciint Report was: 

It is gratifying to note the an laitn with which 
the Caliber .50 Machine (*1111 is be ing received, 
lor it is felt that this reflects, in a great measure, 
the efforts that have been expended in produc¬ 
ing and accepting only quality weapons.” 

In World War II the M2 was produced by the 
following industrial firms: Colt's Patent lire, 
Arms Co.. High Standard Co., Savage Aims 
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Corp., Buffalo Anns Corp.. Frigidaire, AC Spark 
Plug, Brown I.ipe-Chappin. Saginaw Divisions 
of General Motors Corp.. and Kelsey I laves 
Wheel Co. 

The translation of the new designs into a pro¬ 
ducible and dependable series ol weapons In 
mass production methods showed that the 
groundwork and coordinated effort bv the Army, 
Navy, and Industry team were well done and in 

• 4 

a comprehensive lorin. liven though the produc 
tioti engineering data, drawings, and other in¬ 
formation were in excellent shape, industry 
made a real contribution by applying new tech 
niques with improved machinery, such as high 
speed broac hing and multiple tools lor perform¬ 
ing rapidly many operations previously done 
separately. 

Cycle of Operation 

The following cycle of operation is for the 
Browning mac hine gun, caliber .50. basic MU. 
but with minor deyi.itions to compensate lor a 
dilference in caliber, it will also cover the entire 
family of Biowning shott-rccoil-operated ma¬ 
chine guns. 

When the trigger is pressed, the trigger bar 
pivots on its pin. causing the front end to press 
clown on the- tip ol the seat. Its notch is disen¬ 
gaged Irom the shoulder ol the ccxked firing pin 

extension, allowing it to flv forward and fire* the 

• 

chambered round. At this instant the barrel, 
barrel extension, and bolt, known as the recoil¬ 
ing portion, arc in battery position. 

fhe bolt is held securely in place by the 
breech lock, which extends up through the bar¬ 
rel extension into a notch in the underside of 
the bolt. Aliei the powder charge explodes and 
the bullet starts to travel through the bore, the 
force of the explosion chives the operating parts 
rearward. Dining the first three-quarters of an 
inch of travel the breech lock is pushed off the 
breech lock cam step and out ol the notch in l he 
boh by action of the breech lock depressors. This 
frees the boh. As the recoiling portion continues 
to move back, the barrel extension rolls the ac¬ 
celerates real ward. The tip of the accelerator 
claws strikes the lower projection on the boh 
and speed this part to the rear. The barrel and 
barrel extension have a total rearward travel of 



Loading Cal. .50 Ammunition on an FGF Aboaid the USS 

Saratoga. 


P* inches at which lime they arc completely 
stopped by the oil-buffer body assembly. 

During this mcnunenl the oil buffet spring is 
compressed by the batid-extension shank. The 
spring is locked in this retracted jxisition by the 
claws of the acceleratoi whit h are moved against 
the shoulders ol the barrel-extension shank. The 
ac tic.ui of the oil in the build* I ubc aids the spring 
to cushion the shock of recoil of the hand and 
barrel extension. During the rearward travel the 
piston head is forced hack from the forward end 
of the oil-buffer tube. I he oil at the rear of the 
tube under picssmcnl the* piston head and valve 
escapes to the front. Its only path is through re 
strieted notches between the edge ol the piston- 
rod head and the oil-bullei tube. 

The holt travels rearward for a total of 7% 
indies. During this movement the nested driv¬ 
ing springs are compressed. I he rearward stroke 
of the boh is finally slopped as it strikes the 
buffer plate and compresses the fiber discs to the 
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extent of one-eighth of an inch. Tlm>. pan of 
the recoil energy ol the holt is stored in the driv¬ 
ing springs and the remainder in the back plate 
I>uIter assembly. 

After completion of the recoil stroke the bolt 
is forced forward bv the energy stored in the 
driving spring and the com pressed buffer discs. 
When the boll has moved forward about 5 inches 
the top of the accelerator is struck by a projec¬ 
tion on the bottom of the boh. As the accelera¬ 
tor rolls forward from this blow, its claws are 
moved away from the shoulders of the barrel- 
extension shank to release the oil-buffer spring. 
The energy ol the spring shoves the barrel ex¬ 
tension and barrel ahead. 

No restriction to motion is desired on the for¬ 
ward or coumerrecoil stroke of the barrel and 
its extension; therefore, on the stroke additional 
openings for oil How are provided in the piston 
rod head of the oil buffer assembly. The piston 
valve is forced away from the piston rod head 
.050 inch as the parts move forward, uncovering 


other openings. Ihe resulting larger How per¬ 
mits oil to escape Irccly through the ports in the 
piston valve as well as at the edge ol the piston 
next to the tithe wall. 

As the- barrel extension moves forward, the 
breech lock contacts the breech lock cam and is 
forced upward. The boll, which has been con¬ 
tinuing its forward motion alter striking the ac¬ 
celerator, has now reached a position where the 
notch on its under side is directly above the 
Inccch lock, thus permitting the latter to engage 
its locking tec ess. Ihe boh is thereby locked to 
the breech end oi the barrel extension three- 
epiariers of an inch before the counlerrecoilitig 
pails reac h thcii final forward position. 

The act of cocking the gun is begun as the holt 
starts to recoil immediately altci firing. Thus the 
tip of the cocking lever, w hie h is in the V slot in 
the top plate bracket, is forced forward. I lif 
lever is pivoted so that the lower end forc es the 
firing-pin extension rearward. The firing-pin 
spring is thus compressed against the scar-stop 
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pin. The shoulder at the back end o! the exten¬ 
sion is hooked over the notch at the bottom of 
the sear under pressure of the sear spring. Dur¬ 
ing the final lot ward motion of the bolt the tip 
of the cocking level eiitets the V slot ol the top 
plate bracket. This ac tion swings the bottom of 
the lever out ol the- path ol the firing pin exten¬ 
sion, allowing space loi the pin to snap forward 
to fire the cartridge. 

When the countcrrecoiling portion is one- 
sixteenth ol an inch liom battery, the gun is 
ready to fire. II no trigger ac tion is given at this 
instant, tlu* operating parts assume final forward 
position and tin* gun ceases operation. 

I he belt-feed mechanism is actuated by the 
bolt. The ammunition belt is pulled into the 


gun by the pawl which is attached to the belt- 

feed slide. When the bolt is in battery, the belt 

* 

feed pawl has positioned a cartridge directly 
above the chamber. The belt-holding pawl is in 
a raised position behind tlu* incoming round to 
prevent the ammunition bell horn hilling out 
of the gun. 

O 

As the boh recoils, the belt-feed slide* is moved 
out over the belt, and the bell-iced pawl pivots 
so as to vide over the next cartridge. At the end 
of the recoil stroke the throw ol the belt-feed 
slide is sufficient to permit its paw I to snap down 
behind the incoming link in older to pull the 
belt into the gun. As the bolt moves forward on 
countermoil, the belt is pulled into the gun by 
the leverage exerted on the belt-feed pawl. 1 he 



E;g ht-Gun Nose" Installation for B-25 Aircraft. Each Browning Cal. .S3 Is Provided with 400 Rounds of Ammunition for Ground 
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342 


THE MACHINE GUN 


belt-holding pawl is forced downward as a car¬ 
tridge is pulled over it. When the forward stroke 
of the bolt is completed, the belt-holding pawl 
snaps up behind the next round and performs 
the function ol retaining the belt in the gun. 

As recoil starts, a cartridge is drawn from the 
ammunition belt by the extractor claw. At the 
same time the empty case is withdrawn from the 
chamber with its cannelure held in the T slot 
on the front face of the bolt. The empty case, 
having been expanded by the force of explosion, 
tends to stick to the walls of the chamber and 
rite case may be torn if withdrawal is too rapid. 
To prevent tliis and to insure slow initial ex¬ 
traction, the top front edge of the breech lock 
and the front side of the notch in the bolt arc- 
beveled. Thus, as the breech lock is totally dis¬ 
engaged, the bolt first creeps away from the bar¬ 
rel and barrel extension in a gradual manner. 

The cover-extractor cam now begins to force 
the extractor down, causing the round to enter 
the T slot in the lw>lt. As the extractor is moved, 
the lug on its side rides against the top of the 
switch, causing it to pivot downward at the rear. 
Near the end of the bolt’s movement the extrac¬ 
tor lug overrides the end of the switch, which 
then snaps back to its normal position. 

On counterrecoil the extractor is forced far¬ 
ther down until halted by the extractor stop pin 
as the lug then rides forward under the switch. 
The incoming round in the T slot ejects the 
empty case. The extractor stop pin in the bolt 
serves as a means of positioning the incoming 
round, so that the cartridge, assisted by the ejec¬ 
tor, enters the center of the chamber. When the 
cartridge is nearly seated, the extractor rides up 
its cam, compresses the cover cxtractot spring 
and its daw snaps over the cannelure of the car¬ 
tridge in the feedway. 

For automatic firing the trigger is pressed and 
held down. The scar is depressed as its tip is 
carried against the beveled surface of the trig¬ 
ger bar by the forward movement of the bolt 
near the end of the counterrecoil stroke. The 
notch in the bottom of the sent* releases the fir¬ 
ing pin, thus automatically firing the next car¬ 
tridge at the completion of the forward stroke. 
The gun will operate automatically as long as 
trigger action is maintained and until the am¬ 
munition supply is exhausted. 


The B. A. R. Since World War I 

Following World War I. the exclusive rights 
to manufacture the B. A. R. (Browning Auto¬ 
matic Rifle) reverted to the Colt's Co. The Bel¬ 
gian Fabrique Xationale d*Amies de Guerre at 
Ilerstal, Belgium, was licensed in 1920 to manu¬ 
facture and distribute the weapon in Europe, 
under the name Herstal light machine gun, 
along with many other Browning-designed guns. 

In 1922 the United States Army brought out 
the Cavalry model 1922 machine rifle. This ver¬ 
sion of the B. A. R. had a heavy ribbed barrel, 
a bipod and an adjustable stock rest. A differ¬ 
ent rear sight from that of the model 1918 was 
utilized. The gun was never issued in great 
numbers. 

Coll put the gun out in two commercial mod¬ 
els. One was a military-type gun, equipped with 
a pistol grip and a light bipod fastened to the 
gas cylinder at its junction with the barrel. A 
number of foreign governments purchased this 
arm in considerable quantities. Another model 
of the B. A. R., called the Colt Monitor, was 
offered in 1933 as a police and bank-guard 
weapon. It was modified by a shortened barrel, 
the attachment of a Cults compensator and addi¬ 
tion of a vertical pistol grip. A number of these 
weapons appear to have fallen into the hands of 
criminals, judging from seizures made by the 
F. B. 1. 

Numerous foreign governments have em¬ 
ployed the B. A. R. 'Fhe Fabrique Nationale 
produced in 1921 a Swedish Army f>.r>-min 
model, having a vertical pistol grip and a slightly 
curved magazine. It is reported that a limited 
number in caliber 7.5-mm were manufactured 
by the Belgian plant for France or Switzerland 
or for the oriental trade. 

After the 1911-18 war and up to 1936, the 
British tested the weapon and in 1922 provi¬ 
sionally designated it as the light machine gun 
to be produced in the event of another war. 
Later the Bren gun was standardized for the cal¬ 
iber .303 cartiidgc to lit this need. England’s 
home guard was fitted with B. A. R.\s from the 
United States during the invasion peril of 1940 
and 1941. 

fhe Polish Army was supplied with the FN 
model 1928 B. A. R., firing the 7.92-mm Get- 
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man Army type cartridge. And B. A. R.’s bearing off allows a high and low cyclic rate of fire. There 

the patent date 1932 were captured from the is no semiautomatic fire from this model, but 

Japs in the 1942 Philippine campaign. These the low rate of fire is such that single shots can 

weapons had a 21-inch barrel of 7.7-mm caliber. be discharged easily by pulling and quickly re- 

The principal difference from American types leasing the trigger. There is no readily change- 

was the hinged piston rod and forearm, permit- able barrel, so delivered fire is limited to what 

ting rapid removal of the gas cylinder. one barrel can stand in any brief period. 

The latest version of the B. A. R., which was 

supplied to United States armed forces in World Models of Browning Recoil-Operated Ma- 
War II, is the B. A. R. Model M1918A2. Weigh- chine Guns 

ing 19 pounds, it is heavier than the earlier 

models and is fitted with a flash hider and a The following tabulation lists the various 
medium-weight bipod at the muzzle. A conven- models and bores of Browning recoil-operated 

tional butt stock without pistol grip is used. A machine guns that have been produced for use 

decelerating device which can be thrown on and by the nations of the world: 


Name | Country Designation Bore 

Browning ground. U. S. A. Model 1917.30/06 

Browning ground. U. S. A. Model 1917A1.30/06 

Browning training. II. S. A. Ml .22 

Browning tank . U. S. A. M2 .30/06 

Browning training. IJ. S. A. M3 .22 

Browning training. U. S. A. M4 .22 

Browning tank . U. S. A. M1919 .30/06 

Browning tank . U. S. A. MI9I9A1 .30/06 

Browning cavalry. U. S. A. M1919A2.30/06 

Browning gen. purp. U. S. A. M1919A3.30/06 

Browning gen. purp. IJ. S. A. M1919A4 early.30/06 

Browning gen. purp. U. S. A. M1919A4 later.30/06 

Browning tank . IJ. S. A. M1919A5.30/06 

Browning ground. U. S. A. MI919A6.30/06 

Springfield ground. IJ. S. A. Experimental.30/06 

Rock Island ground. U. S. A. T13.30/06 

Colt ground . U. S. A. Experimental.30/06 

Browning ground. U. S. A. Ml919 w/c.30/06 

Browning aircraft. U. S. A. M1918 .30/06 

Browning aircraft. IT. S. A. Ml918 . 11 mm 

Browning aircraft. U. S. A. M19I8MI .30/06 

Browning aircraft. U. S. A. M1919 .30/06 

Browning aircraft. U. S. A. M1921 .30/06 

Browning aircraft. U. S. A. Ml922 .30/06 

Browning aircraft. IT. S. A. M2.30/06 

Browning infantry. Mexico. M19I9 . 7 mm 

Browning infantry. Argentina . Ml928 . 7.9 mm 

Browning infantry. Poland. MI930 . 7.9 mm 

O j 

Browning. Bolivia. Commercial type . 7.65 mm 
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Name | Country 

Browning infantry. China . 

Browning ground. Norway .... 

Browning ground. Norway .... 

Browning ground. Sweden .... 

Browning ground. Sweden .... 

Browning ground. Guatemala .. 

Browning ground. Guatemala .. 

Browning tank .Japan. 

Browning tank. Japan. 

Browning aircraft. Norway - 

Browning aircraft. Greece. 

Browning aircraft. France . 

Browning aircraft. England .... 

Browning aircraft. England .... 

Colt ground. Commercial 

Colt ground. Commercial 

Colt aircraft. Commercial 

Colt ground. Commercial 

Colt ground. Commercial 

Colt ground. Commercial 

Colt aircraft. Commercial 

Colt aircraft. Commercial 

Colt aircraft. Commercial 

Browning. Commercial 

Browning. Commercial 


Designation Bore 

. Commercial type . 7.9 mm 

. Ml929 . 7.9 mm 

. M1929T. 7.9 mm special 

. M1936 . 6.5 mm 

. Ml936 . 7.9 mm 

. Ml924 . 7 mm 

. Ml942 .30/06 

. Type 4 . 7.7 mm 

. Type . 7.7 mm 

. Ml929 . 7.9 mm 

. Ml937 . 7.9 mm 

. Commercial type. 7.5 mm 

. Mark II . 7.7 mm 

. Mark II• . 7.7 mm ' 

. MG 38. Various 

. MG 3811. Various 

. MG 40. Various 

. MG 52.50 

. MG 52A.50 

. MG 52-2.50 

. MG 53.50 

. MG 53A.50 

. MG 53-2.50 

. FN .50 

FN . 13.2 mm 


Browning A A. 

Brown inj>; A A . 

Browning AA. 

Browning AA. 

Browning aircraft. 

Browning aircraft. 

Browning aircraft. 

Browning ground. 

Browning. 

Browning aircraft. 

Browning aircraft. 


U. S. A. Ml921 . 

U. S. A. M1921A1 . 

II. S. A. M2 . 

U. S. A. M2 Navy special ... 

U. S. A. Ml921 . 

IT. S. A. M2 . 

U. S. A. M2 Navy special ... 

U. S. A. M2 Hll. 

U. S. A. M2 HB Navy special 

U. S. A. M2 TT. 


U. S. A. 



.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 


Browning ground. Guatemala 

Browning ground. Guatemala 

Browning aircraft. Japan ... 


_ Ml924 .50 

.... Ml942 .50 

.... Model 1 .50 












































































































Chapter 7 

HOTCHKISS AIRCRAFT MACHINE GUN 


Aerial Uses of the Hotchkiss 

The French were in many ways leaders in 
military aviation. One of their most creditable 
achievements was not being misled by the blind 
faith in dirigibles that was sweeping other coun¬ 
tries. While ihe civilian population was terri¬ 
fied by them, military men always contended 
that the huge size of the airships would bring 
about their own destruction. In the matter of 
arming aircraft, while not the first to fire a ma¬ 
chine gun from a plane, t he French most cer¬ 
tainly capitalized early on this accomplishment. 

Two years before World War I a French 
Deperdussin monoplane had a machine gun per¬ 
manent.v mounted on a post arrangement from 
which the observer located in front of the pilot 
could rise and (ire over the propeller arc. As the 
gunner stood inside the rail, he was also partially 
protected by 1 millimeters of steel armor. This 
contrivance was originated by a M. Loiseau. 
Later the first public demonstration took place 
in February 1914 before high army officials at 
Villacoublay near Paris. The pilot for the occa¬ 
sion was Lieutenant Prevost, with M. Loiseau. 
the designer, acting as observer gunner. 

The arrangement consisted of a machine gun 
attached in a yoke to a support braced to the 
mast and fuselage, with a high enough support 
to enable the gunner to lire forward over the 
propeller even with considerable depression. 
The operator was encased in a shield of light 
armor and had a light railing around the sides 
and rear. Even with these safety precautions he 
was still in danger, not only from falling out of 
the airplane, but from exposure to enemy fire. 

The pilot's view was likewise obscured, even 
with small sections cut out of the trailing edges 
of the wings adjacent to the fuselage to allow 
him more visibility downward. Regardless of its 
clumsy appearance, it was at least an attempt to 
mount a machine gun ^permanently on a war 


plane. It was thought, to be the only possible 
way to maneuver a weapon so as to fire forward 
of the propeller. 

Even this method was nor altogether original. 
There had been earlier experiments with a 
Nieuport plane where the observer merely stood 
up in his seal, braced his elbows on the upper 
wing and fired a repeating shot gun or military 
riHe forward in the same manner. However, 
in the Deperdussin plane the weapon was a 
mounted machine gun and the date. 11 February 
1914, marked the first instance of a military 
plane with a permanently installed forward-fir¬ 
ing machine gun. The weapon selected as the 
most suitable for aviation use was the light, or 



Filing the Benet-Mercie Machine Gun Irom a Deperdussin 

Airplane, 19M. 
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portative," Hotchkiss, better known in ihe one of his machines won the Gordon Bennett 
United States as the Benci-Mcrcie. Cup in 191:5 for (lying at the record breaking 

Nothing was done to the weapon itsell to speed of 124.8 miles per hour. The pilot and 



make it more adaptable for aircraft use, but in 
other instances it was modified to feed by a belt 
in lieu ol the strip feed. The time-honored sys¬ 
tem of having the belt and cartridges rolled on a 
drum and all attached to tlu* weujxxi's receiver 
was used so as not to interfere with its flexibility. 

An interesting sidelight in connection with 
this test is the relationship of the Deperdussin 
plane to the famous Spad machine, the finest 
Allied fighting airc raft in World War I. Armand 
Deperdussin was a French silk dealer who was 
reputedly very wealthy. He took to making fast 
airplanes as a hobby in 1911 and spent so much 
money on them that lie went bankrupt. W hen 
his affairs were investigated, lie was sent to jail 
for fraudulent transactions in silk. 

Deperdussin was languishing in prison when 


others ol the racing team sent a sentimental 
telegram of congratulations to their “bon 
patron" behind the bars. 

Soon after the outbreak of the war M. Bleriot, 
another famous French pioneer ol the air, took 
over the Deperdussin business to preserve the 
organization and stall ol the (inn. It then became 
known as the Societe Pour les Appareils Deper 
dussin. from which the initials S. P. A. D. art 
derived. Flic plane was developed and perfectct 
so that it became the one machine that assurer 
the Allies air superiority in the war. It was fittec 
with an eight-cylinder Yee-typc water codec 
11 ispano Suiza motor. This solid, fast and highly 
maneuverable plane carried twin sviuhroni/cc 
machine guns and later was outfitted with out 
of the first air cannon. 
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The science of military aviation was much 
farther along in France than it was with her 
F.nglish ally when war was declared by Germany 
in 1914. This was true not only with respect to 
(he facilities at hand but likewise to pilots. 

Of the earliest French fighter pilots one of 
the outstanding figures was Roland Garros, an 
airman of superb skill and daring. As early as 
1912 he set an altitude record of 15,000 feel. Dur¬ 
ing the war he had many exciting aerial fights 
ranging from the throwing of missiles to the 
use of the machine gun. It did not take him 
long after carrying the Hotchkiss Portative with 
him as a free gun to see the great possibilities 
of being able to fire straight ahead through the 
propeller arc. All pilots no doubt had noted the 
same thing before, but Garros was the type to do 
something about it immediately. 

Karly in 1915 lie had his ordnance men mount 

* 

directly in front of him a dip-fed Hotchkiss Por¬ 
tative machine gun. He had found out from con¬ 
fidential British reports on firing a machine gun 
forward through the air screw arc that with a 
normal rate of lire only 2 percent of the bullets 
struck the blade. 

To the practical minded Garros the solution 
of the 2-percent factor seemed simple. He fash¬ 
ioned two tempered pieces of triangular metal 
that could be damped on the propeller so that 
when the blade was tinned until the metal pieces 
faced the bore of the gun. it formed a pyramid. 
The sharp-pointed top of the triangular pieces 
then was bore-sighted with the center of the 
barrel. When a burst was fired, 98 percent went 
safely by the space between the blades and the 
other 2 percent ricocheted harmlessly off the 
hardened angles of the metal attachment, leav¬ 
ing the propeller unharmed. 

Unfortunately for the Allies, Garros was 
forced down behind the German lines with 
motor trouble, although not before he had 
shot down many German planes with his de¬ 
vice. His crude bullet deflector was shown to 
Antony Fokker, Germany's leading aircraft de¬ 
signer, who at once visualized an improvement 
and set about devising a reliable mechanical 
fire interrupter for his planes. The operation of 
the Garros deflector was one of die most sought- 
after secrets of the war, as the Germans could 
not fathom how lie fired steadily through the air 


screw without injuring it. Gairos later escaped 
to fight again, but by then his idea had been bet¬ 
tered and German planes began to appear with 
the lire interrupter that was to give them air 
supremacy for at least the next 6 months. Garros, 
nevertheless, was the first man to mount a ma¬ 
chine gun in such a manner that maneuvering 
of the plane made it a gun-laying device instead 
of merely a flying platform. 

The French, at the very outbreak of war, were 
ready with a secret weapon that made the world 
realize the effective use of the airplane against 
large movements of ground troops. Odd as it 
may seem, machine guns were not employed in 
the first ground strafing. The French high com¬ 
mand had for several years prior to the war se¬ 
cretly practiced dropping bundles of steel ar¬ 
rows that separated on the downward lliglit. A 
bundle of a thousand arrows gave good coverage 
over a half acre of land. The missiles were very 
tiny and light, being fi inches in length and 
brought to a needle point at one end. Tests 
made with them showed that, when dropped 
from 1.500 feet, one of them would go through 
the body of a horse. The Germans soon learned 



An Early Front-Gun Spad with False Nose to Accommodate 

Gunner. 
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iliai dispersion on 1 1 it* approach ot a plane was 
ihe best defense against the arrows and they 
soon were replaced by machine guns lor ground 
strafing. 

In order to regain air supremacy from the 
Fokker.s with the fire interrupter, the French at¬ 
tempted to solve the problem of firing through 
the air screw of a tractor-type plane by equip¬ 
ping a Spad with a false nose in front of the pro¬ 
peller. It housed a gunner and a swivel mounted 
Portative Hotchkiss. A wire guard kept the gun¬ 
ner’s head out of the propeller in the event he 
thoughtlessly leaned back. This scheme onlv 
showed the desperation ol the French at the 
t hue. 

In 191(> the French developed another un¬ 
usual lighting plane which was called the 
“Mechanical Owl.” Its intended purposes were 
for night fighting, or more specifically, to seek 
out observation balloons, and for any other mis¬ 
sions that required night flying. This plane was 


a pusher-type Maurice Farman. mounting a Il¬ 
ium belt-fed Hotchkiss in the forward part of 
the cockpit. It was felt that the large bullet held 
enough incendiary mixture to set fire to any ob¬ 
servation balloon or hydrogen-filled dirigible. 
As further armament the large plane also carried 
six rockets, three on each wing, that could be 
fired electrically by the pilot. The rockets were 
considered extremely accurate tip to 100 yards. 

Fhe craft represented a formidable weapon 
against hydrogen-HIled airships, both the fast- 
moving dirigible and the anchored observation 
balloon. Primarily designed for night fighting, 
the planes were equipped with a battery of head¬ 
lights fastened above the landing gear and below 
the pilot. These searchlights served the dual pur¬ 
pose of lighting up the runway when the pilot 
returned at night to his home air base, and of 
illuminating the target once lie could approach 
dose enough to detect the huge balloon in the 
dark. 



Benet-Merc.e Machine Gun Adapted as an Aircraft Flexible Mount. 
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The rockers used on this plane were the inven¬ 
tion of a French naval officer named Le Prieur 
and, while their use was restricted to observa¬ 
tion balloons and Zeppelins, they had great po¬ 
tentialities in other fields. One of their most 
notable successes was the day before the great 
Somme offensive in 1916 when French pilots 
practically cleared the sky of the big hydrogen- 
idled bags, leaving the German artillery without 
observers. 

The Lc Prieur rocket was powered by bal- 
listite. While the body was short and contained 
only a small amount of propellant, it was ac¬ 
curate for a reasonable distance after which it 
would wobble badly. This made it impossible 
to hit anything much beyond a 400-yard range. 
However, it was considered adequate for its in¬ 
tended use on the huge sides of a hydrogen-filled 
target. 

Hotchkiss machine guns did not sec much 
service in World War I as aircraft weapons. 
When the war came. France was desperately in 
need of heavy infantry-type machine guns and 
for this purpose the Hotchkiss was considered 
among the best. As fast as produced, they were 
sent to the front. The weapon, because of its de¬ 
sign, could not readily be adapted to aircraft 
use, since feeding was done by inserting long 
metal trays of cartridges from right to left. This 
made plane installation practically out of the 
question. 

Another reason for the sparing use of Hotch¬ 
kiss guns was the fact that the British had two 
superb aircraft machine guns for free and syn¬ 
chronized installation. France, recognizing this, 
depended upon her ally to furnish armament for 
her planes. This is no reflection on the Hotch¬ 
kiss. It was not originally designed for aircraft 
and some of its best features as an air-cooled 
infantry weapon made it impossible to convert 
to aerial use without practically complete re¬ 
design. 

After the Armistice there was no immediate 
development work on machine guns at the 
Hotchkiss plant, but in 1922. at the suggestion 
of military authorities of other governments, 
the company did start experimental work on a 
large caliber automatic weapon designed pri¬ 
marily for aircraft use. Its operating mechanism 
was similar to the older models and a few fca- 


tiircs were added to compensate for t he increased 
shock due to the high rate of fire demanded for 
such a weapon. 

On the 13.2-nnn aircraft Hotchkiss, cartridges 
were fed by means of a disintegrating metal belt 
that came in lengths of 100 to 150 cartridges. Al¬ 
though the quick-disconncct barrel was cham¬ 
bered for a cartridge with a tremendous powder 
charge, the design was so thorough that the great 
load was not excessive. 

While produced at rite suggestion oF for¬ 
eigners, as soon as this model made its appear¬ 
ance and showed promise in early firing tests at 
the Hotchkiss company’s range, the French Gov¬ 
ernment pm its development in secret status. 
This act did much to retard progress on the arm 
and no doubt kept it from being used through¬ 
out the world by other powers. 

Flic French air force visualized the 13.2-mm 
Hotchkiss as an ideal engine gun and mounted 
it experimentally to fire through the propeller 
huh of a Hispano Sui/a engine. When so in¬ 
stalled in aircraft a compressed air cocking sys¬ 
tem was employed for both charging and sole¬ 
noid operation. The rate ol fire was 600 rounds 
a minute and the fast recoiling parts were buffed 
by a heavy spring-loaded plunger attached to the 
hack plate. The bolt and piston assembly re¬ 
mained in the retracted position at the comple¬ 
tion of a burst. 

When thus mounted, the ammunition con¬ 
tainer was located above the receiver with a 
flexible cartridge guide extending over to the 
feedway. This ideal arrangement provided prac¬ 
tically a gravity flow of ammunition into the 
gun once firing was started. 

After the French had officially tested die gun 
at Calais until they were satisfied that they had 
an adequate machine gun for any aviation work 
that required a heavy high-velocity armor-pierc¬ 
ing bullet, they then adapted it to be used on 
their own armored vehicles. A mounting ar¬ 
rangement was provided that gave the gunner a 
high degree of maneuverability. This particular 
Hotchkiss machine gun is little known because 
in the years between the two great wars the 
French, confident that it was their chief aviation 
machine gun for the future, suppressed all in¬ 
formation concerning it. Before they could get 
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Hotchkiss Aircraft Machine Gun, 13.2 mm 


ir into use on any large scale in World War II, 
however, the country was overrun by the Ger¬ 
mans. The conquerors. already equipped with 
aircraft armament they fell superior, made no at¬ 
tempt to utilize the 13.2-mm Hotchkiss machine 
R im - 

The basic principle being the same, the cycle 
of operation was Manually identical with that of 
other well-known I lotchkiss guns. 

On 2»S April 1927 representatives of the Okura 
manufacturing concern in Japan began negotia¬ 
tions with Hotchkiss for the purchase of manu¬ 
facturing drawings for a large caliber antiair¬ 
craft machine gun. This gun was suitable for 
both shipboard and ground installations, having 
been developed front the aircraft 13.2-mm 
model. T he French authorities permitted Hotch¬ 
kiss to offer this same mechanism and caliber, 
withholding only information on the compo¬ 


nents that made it adaptable for aviation use. 
They specifically insisted that no means of belt 
feeding be revealed. The result was that the Jap¬ 
anese acquired the rights to make a 30-shot clip- 
led weapon using the same operating parts as 
the original gun, but designed solely for anti¬ 
aircraft use. It was a heavy-ban el weapon with 
radial fins lor cooling that had a maximum rate 
of fire set at 130 rounds a minute. The Japs gave 
this devisement the offic ial designation. 13.2-mm 
A. A. Machine Gun Model 93 (1933). and it was 
used extensively by them all through World War 

H. 

In the Russo-Japanese War of 1901-05, which 
was the first majoi conflict in which both sides 
employed machine guns, the Japanese were 
armed with the Hotchkiss, which they found re¬ 
liable and efficient. Since they were the victors 
and the Hotchkiss machine gun contributed to 




















HOTCHKISS AIRCRAFT MACHINE GUN 


351 


the war’s hasty conclusion, Japanese mili'ary 
men retained a highly favorable opinion of the 
weapon. 

It was natural that Japan, in planning future 
offensives, placed the Hotchkiss high on rite list 
to he adapted to its specific needs. Thus many 
Japanese machine guns were produced with 
strange appearances, designations, model num¬ 
bers and physical outlines that actually housed 
Hotchkiss mechanisms. 

These adaptations and straight copies ranged 
from lightweight infantry machine rifles to larger 
caliber antitank versions. Even standard ground 
Hotchkiss models, in a variety of calibers and 
provided with almost every conceivable feed 
system, were converted to aircraft use. Supply 
officers had seven distinct small arms cartridges 
to provide for troops that used such machine 
guns. In Japanese logistics it seemed to mean 
nothing ii two machine guns were designated 
6.5-mm; it was possible that the only identical 
thing about the caliber referred to was the bore 
dimension. In most cases each weapon had to 
have its own particular cartridge. 


A fairly safe procedure of classifying a strange- 
looking Jap gas-operated machine gun was to 
look upon it as some form of Hotchkiss until 
proved otherwise. A few of the first-line Jap 
weapons that were undeniably Hotchkiss are 
given in the following table: 


Model 

1 \|.c| 

Year 

Caliber 

Eight machine gun. 

11 

1922 

6.5 

mm 

Light machine gun. 

96 

1936 

6.5 

mm 

Heavy machine gun .... 

3 

1914 

6.5 

mm 

Heavy machine gun .... 

92 

1932 

7.7 

mm 

Antiaircraft machine gun 

93 

1933 

13.2 

min 

Tank machine gun. 

91 

1931 

6.5 

mm 

Aircraft machine gun .. 

R9 

1929 

7.7 

mm 

Aircraft machine gun .. 

97 

1937 

7.7 

mm 

Aircraft machine gun .. 

100 

1940 

7.92 mm 

Aircraft machine gun .. 

3 

1943 

6.5 

mm 

Tabulation of Hotchkiss Machine Guns 


The following tabulation is intended as a 
ready reference of the various Hotchkiss models 
used bv the nations of the world: 


Name 

Country 

l 

Designation 

Hore 

Hotchkiss. 

. Experimental . 

Model 1895 . 

8 mm Lcbcl 

Hotchkiss. 

. Chile . 

Model 1896 . 

7 mm Mauser 

Hotchkiss. 

Hotchkiss. 

Hotchkiss. 


Model 1897 . 

Model 1900 . 

Model 1914 . 

8 mm Lebcl 

8 mm Lcbcl 
... 8 mm 1 -ebel 

Hotchkiss. 


Model 18%. 

... 7 mm Mauser 

Hotchkiss. 


Model 1896 . 

7 mm Mauser 

Hotchkiss. 


Model 1896 . 

7 mm Mauser 

Hotchkiss 


Model 1907 . 

7 mm Mauser 

Hotchkiss. 


Model 1914 . 

7 mm Mauser 

Hotchkiss. 


Model 1896 . 

7 mm Mauser 

Hotchkiss. 

. Ethiopia . 

Model 1914. 

8 mm Lebcl 

Hotchkiss. 

. Belgium. 

Model 1906-1912 . 

7.65 mm 

Hotchkiss. 

Hotchkiss. 

. Norway . 

. Norway . 

Model 1898 . 

Model 1898T. 

6.5 mm Krag 

7.9 min Jung TL 

Hotchkiss. 

. Sweden . 

Model 1900 . 

6.5 nun Mauser 

Hotchkiss. 

. Commercial . 

Model 1899 . 

... As desired 
























































352 


THE MACHINE GUN 


Name 

Country 

s 

Designation 

Bore 

Hotchkiss. 

. Commercial 

.... Model 1903 . 

As desired 

Hotchkiss (Navy) .... 

. Portugal . 

.... Model 1914 . 

7 mm Mauser 

Hotchkiss. 

. Japan. 

... Model 1905 . 

0.5 mm Arisaka 

Hotchkiss. 

. Japan . 

... Model 1914 . 

6.5 mm Arisaka 

Hotchkiss. 

. Chile . 

... Model 1920 . 

7 mm Mauser 

Hotchkiss. 

. Japan . 

... Model 1932 . 

7.7 mm 

Hotchkiss. 

. Japan . 

... Model 1911 . 

7.7 mm 

Hotchkiss. 

. France . 

... Balloon gun (World War I).. 

11 mm 

Puteaux 

France 

Model 1905 . 

8 mm Lebcl 

St. Etienne. 

. France . 

... Model 1907 . 

8 mm I .cbel 

St. Etienne. 

. France . 

... Model 1907 T. 

8 mm Lebel 

St. Etienne. 

. Italy. 

... Model 1907 F. 

8 mm Lebel 

St. Etienne. 

. Turkey . 

... Model 1907 (converted). 

7.9 mm Mauser 

St. Etienne. 

. Greece. 

... Model 1907 . 

8 mm Lebel 

St. Etienne.. 

. Yugoslavia. 

... Model 07/15 . 

8 mm Lebel 

Bcnet-Mercie guns: 

Hotchkiss LMG. 

France . 

... Model 09/13 . 

8 mm 

Hotchkiss Army. 

USA. 

... Model 1909 . 

.30/06 

Hotchkiss Army. 

USA. 

... Model 1910 . 

.30/06 

Hotchkiss Navy. 

• 

USA. 

... Mark 1 . 

.30/06 

FTnfrlikiss Niivv 

ISA. 

... Mark I Mod 1 . 

.30/06 

Hotchkiss LMG. 

England. 

o 

... Mark I . 

.303 

Hotchkiss T .Mf. 

F noland 

... Mark I* . 

.303 

Hotchkiss LMG. 

Spain . 

... Model 1922 . 

7 mm 

Hotchkiss LMG. 

Norway . 

... Model 1911 . 

6.5 mm 












































































Chapter 8 

NAMBU AUTOMATIC WEAPONS 


Between World Wars I and II, Japan con¬ 
stantly surveyed the development and experi¬ 
mental work of all nations in an attempt to pro 
vide for her own armament the best in auto¬ 
matic weapons these countries had to oiler. The 
Japanese have long been noted for their lack of 
originality and their meticulous effort in copy¬ 
ing, and later refining, those things in which they 
had special interest. Weapons were by no means 
an exception to this rule, since it was one of the 
first major powers to use machine guns in com¬ 
bat in the Russo-Japanese War of 1904-05. The 
automatic weapon used to such good advantage 
was the French 1 lotchkiss and the country natur¬ 
ally leaned towards this very reliable system of 
gas operation as a model for its future machine 
guns. 

However, research was constantly directed to¬ 
wards the improvement of all makes of standard 
automatic weapons to meet specific needs of the 
armed forces. Manufacturing difficulties and 
metallurgy problems were often overcome by 
accepting a lower muzzle velocity, even the solu¬ 
tion to muzzle flash being approached from this 


angle. Such sacrifice of bullet speed and the cor¬ 
responding chamber pressures made it possible 
to get satisfactory operation from lower grade 
materials. 

Since the trend was for the simplification of 
already existing weapons and the substitution of 
interior metals, the development of aircraft, ma¬ 
chine guns and automatic cannon showed little 
or no originality, all being close copies of similar 
armament of other countries. One of their most 
popular aircraft cannon was a Browning aircraft 
machine gun scaled up to 20 millimeters. Other 
arms were patterned after the German Rhcin- 
metall and Italian designs. ' 

One of the most discussed of Japanese auto¬ 
matic weapons was the so-called Nambu machine 
gun, devised by Lt. Gen. Kijiro Nambu. This 
officer first began the study of automatic weapons 
in IS98. In 1904, he designed a pistol, which, 
however, was not accepted by the Japanese Army. 
After modification, it finally became in 1925 an 
official side arm, being given the designation, 
Type 14 pistol. In the meantime he had turned 
his attention to machine guns. In his pistol he 



Machine Gun, Model 3 (1914). 6.5 rr.n, Jcoanese. 
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did show some originality but his machine guns 
were straight Hotchkiss systems, with a lew 
physical and external modifications to suit spe¬ 
cial conditions. 

The first Nainhu machine gun appeared in 
1914 and was known as the Type 3 heavy ma¬ 
chine gun. In 1922 ii was improved and became 
the Type 11. General Nanilm founded a rifle 
company bearing his name at Sankomaje-Na- 
kano, Tokyo, in 1927. At this place lie developed 
what was to become later the Type 92 medium 
machine gun which superseded the 'I'vpe 3 in 
the Japanese Army. He again modified this me¬ 
dium gun as the need lor its improvement had 
become obvious, producing the version known 
as Type 96. 

In 1937 the Nambu Rifle Works merged with 
ihe Chuo Kogyo Kaislia Co. of Tokyo, and 2 
years later he introduced the Type 99 light ma¬ 
chine gun. I Tit il his retirement in 1943 Nambu 
acted as an ordnance consultant to this linn. 
From 1939 to 1945 the Chuo Kogyo Kaislia plant 
manufactured 4.794 Type 90 and 1,179 Type 99 
machine guns. 

All Natnbu machine guns were gas operated 
.uul air cooled with many radial fins giving more 
surface for cooling. The earlier models had rec¬ 
tangular gravity oil reservoirs so that as rounds 
were fed into the feed opening they engaged a 
spring-loaded lubricator. This action caused oil 
to flow through perforations onto the cartridge 


cases. Such lubrication was needed because man 
ufactoring the components to such close toler¬ 
ances as to permit a workable head space had 
not been possible at the time.-The oil permitted 
the cartridges to slip back against the bolt until 
lock i learancc was taken up, thereby eliminating 
the danger ol a ruptined cartridge case. 

4 he ejection system in these guns is the only 
deviation from the Hotchkiss, it being an exact 
duplication of the Lewis method of pivoting a 
piece over the bolt body. During forward move¬ 
ment of piston and bolt the bolt head raises the 
nose of the ejector upward out of the body, 
which forces the tail ol the extractor to descend 
through the opening in the bolt. On rearward 
movement ihe alt end of the ejector lifts, caus¬ 
ing the nose to descend through the opening in 
the boh and strike the cartridge at its base. The 
case is then knocked through the opening in the 
side of the receiver. The rate of fire can be ad¬ 
justed by means of five different sized or i I ices. 
The gas regulator has a positioning catch with a 
spring-loaded plunger that engages slots in front 
of the gas cylinder. Initial extraction takes place 
during the first phase of unlocking after the loc k¬ 
ing piece has risen and the bolt commences its 
first movement rearward. Full extraction occurs 
when the piece is unlocked and the gas piston 
and bolt assembly are driven back together. The 
extractor is the conventional Mat-spring type with 
a rec ess cut in the back end ol the barrel to ac- 
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commodate it when the bolt is all the way in 
bat terv. 

The Model 99 Namhn 7.7-mm light machine 
gun is undoubtedly the most familiar Japanese 
automatic weapon. The main refinement was 
in the machining which permitted better head 
spacing and consequently did away with the 
necessity of oiling the ammunition. 

A new spring-loaded clip magazine was used 
that gave the gun the appearance of the well 
known Bren. Four different types of the Model 
99 were tested before the weapon was fully 
standardized and adopted in May 1939. 

To fire the Nambu Model 99 machine gun, 
the operator, generally prone, first snaps into its 
recess on top of the receiver a loaded clip. He 
cocks the gun by pulling back on the charging 
handle until the recess of the piston engages the 
bent of the scar, which holds the bolt back under 
driving spring compression. When the trigger is 
pulled, its nose depresses the scar, disengaging 
it from its recess in the piston. The holt and pis¬ 
ton now fly forward under energy of the com¬ 
pressed driving spring. During this movement 
the face of the bolt picks up the first round in 


the magazine mouth and sLarls it toward the 
chamber. 

Ihe bolt arrives home first and completely 
chambers the cartridge. With the extractor lip 
camming itself over the rim of the case, the 
piston, still moving forward, raises the back end 
of the bok into its locking abutment by means 
of a linkage arrangement, and the projection on 
the end of the piston strikes the firing pin to 
explode the propellant. 

As the bullet is driven out of the barrel, a 
portion of the gas is vented through the gas 
regulator into a cylinder to strike the piston 
head a sharp blow, driving it rearward. When 
the piston has traveled % inch, the bolt is free to 
unlock, forcing the aft end of the boll oul of en¬ 
gagement with the locking step. 

'Fhe first recoiling movement begins initial 
extraction of the empty cartridge case and with¬ 
draws the firing pin. Continued movement 
brings ejection and full compression of the driv¬ 
ing spring. A small spring-loaded buffer at the 
rear of the receiver absorbs all surplus energy and 
stalls the operating parts back into counterre¬ 
coil. The cycle is repeated as long as the trigger 
remains depressed. 


Chapter 9 

REVELLI AIRCRAFT MACHINE GUN 


The Italian Air Force during World War I 
was so desperate lor an adequate riile-caliber 
machine gun of native origin that ii ordered the 
lightening of the water-cooled 1914 model Rev- 
elli. This was accomplished by the removal ot 
the water jacket and use ot an air-c ooled barrel 
with longitudinal ribs. It not only gave more 
cooling sm lace but also strengthened the barrel, 
cutting down dispersion. The rate ol lire was in¬ 
creased by use of ammunition more thoroughly 
lubricated by means of a built-in oil pump. 
While the modilications definitely improved the 
ground gun, it was still far from an ideal aircraft 
weapon. Alter limited use the Italians went back 
to the reliable .synchronized Vickers lot fixed in¬ 
stallations and the Lewis gun for flexible mount 

tog* 

As soon as hostilities were ended, Italian mili¬ 
tary authorities immediately turned their ener¬ 
gies towards the development ol a light machine 
gun for both infantry and aircraft use. This 
trend was hastened by the British decision to 
stop exporting Vickers ammunition. I bey nego¬ 
tiated lor the pure base of a thousand Dai tie guns 
from France but these proved unsatisfac tory. The 
Italians wanted, if possible, for infantry use to 
combine the* advantages of a li,"!* 1 mac bine gun 
with the ruggeclness ol the heavy: and foi the air 
force, to employ it both for flexible and fixed 
mounts. 


They wished to raise the caliber to eight mil¬ 
limeters or even more, but were plagued by the 
presence on hand ol huge stores of the outmoded 
6.3-mm ammunition produced during the war. 
This obstacle forced them to do the next best 
thing, namely to improve what was already in 
use and if anything was designed in the future to 
be certain to chamber it for the readily available 
6.5-mm cartridge. 

Italy has always used the unique ordnance de¬ 
velopment method of giving com rat is to differ¬ 
ent companies for machine guns based on iden¬ 
tical specifications and then holding competitive 
trials to see which company has turned out the 
best gun. This odd system of government-spon¬ 
sored competition makes identification very con¬ 
tusing. lor one often finds practically identical 
guns, maikcd in some instances with the same 
model numbers, that are named for the various 
plants that produced them. 

The Fiat Co., the first manufacturer of Re¬ 
vel 1 is guns, offered to the Italian (•overnmem lor 
trial in !92f> a lightweight machine gun that it 
contended would (ill all demands placed upon 
it. It was designed, according to its producers, 
to take into account reliability of action, mini¬ 
mum weight, simplicity of construction and ease 
of handling, all being factors that must be taken 
into consideration in order to have* a practical 
unit. I he principal parts were given as rec eiver, 





Revelli (Fiat) Aircrai: Machine Gun, Model 1914, 6 5 mm, Flexible. 
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barrel extension, bolt, breech lock, barrel, jacket, 
and ammunition box. 

The receiver is square in shape. In its from 
there is an integral threading into which is 
screwed the cylindrical sleeve where the recoiling 
barrel slides. The operating or spade grip handle 
is fixed to the extreme rear of the receiver. The 
oil reservoir is located at the upper part of the 
receiver and is provided with a small hinged dooi 
for filling. On the right side of the piece an 
ejection slot is cut, while the left part has a por¬ 
tion milled out to admit the ammunition box. 

The inside of the receiver has a longitudinal 
square cut in which the boll and barrel extension 
slide during recoil. A rectangular transversal hole 
located in the middle accommodates the key that 
limits the sliding movement ot the barrel and its 
extension. Another such slot near the handle 
serves for the key holding the spade grips into 
position. 

The barrel extension is a square section with 
interrupted threads in (lie front part for quickly 
attaching the barrel. Its upper part has a rec¬ 
tangular opening through which the bolt lock 
is inserted. An opening on the left side admits 
the loaded round and on the right side there is 
a similar opening for e jec ting the case. Internally 
the piece has a longitudinally square opening 
that serves as a slide way for the bolt. 

The bolt is made square to fit into the barrel 
extension with a wider portion left on the aft 
end to engage the retracting hook at the bottom 
and the rear scar at the top. Internally it lias a 
cylindrical hole of two different diameters into 
which the firing pin moves to perform its func¬ 


tion. In the bolt face is a recess to accommodate 
the base of the cartridge. On the left side is a rib 
that engages the incoming round from the am¬ 
munition box and forces it into the chamber, 
while the extractor is fastened on the right of 
this piece. There is also a device housed in the 
bolt body called the safely lever. It prevents re¬ 
lease of the firing pin before the breech lock is 
in battery position, since it cannot he removed 
from the path ol the firing pin until its recess is 
reached which is coincidental with the locking 
action. 

The holt lock has a hole through which it is 
secured to the receiver by means of a pin, and 
around which it partially rotates during its func¬ 
tion. T he front flat part of this lock rests in the 
recess in the upper part of the boll and the rear 
part on the barrel extension. On the upper part 
is a heavy spring-loaded curved rod to whic h is 
pinned the breech loc k. The firing pin is cylin¬ 
drical having two different diameters and is 
fitted with a rib which acts as a guide in the slot 
cut in the left side of the bolt. This rib has a 
cammed angle that causes it to be jacked hack 
slightly by the first movement of recoil and ;u 
the end of the bolt's farthest travel rearward it 
is retracted fully. The weapon is fired auto¬ 
matically when the safety lever pivots down in 
the recess at the end of counterrecoil, releasing 
the cocked firing pin. 

The barrel has externally cut longitudinal 
cooling ribs. It is attached to the barrel extension 
by insertion in the chambered sec tion and is held 
fast by means of a four-toolh interrupted thread. 
A lever prevents the barrel from rotating and 
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consequently disconnecting itself from the bar¬ 
rel extension. This arrangement permits a quick 
barrel change and a short asbestos-lined handle 
is provided to facilitate this necessary action. 

The weapon is hand charged by means of a 
handle that protrudes through the back plate 
with connecting slides that engage the rear end 
of the bolt at its rearmost projection. This per¬ 
mits hand cocking, as well as complete retraction 
of all recoiling parts. 

The ammunition feed on the 1926 Revelli is 
a metal holder attached to the left side of the re¬ 
ceiver. This device, which is normally removed 
during transportation, holds 20 rounds of am¬ 
munition and is held in place alter insertion by 
a latch near its mouth. The ammunition is 
placed in the feed after first being inserted in a 
special metallic loading device. Alter this load¬ 
ing container is discarded, the last round to enter 
goes over a cartridge-holding pawl that retains 
it in position in the feed mouth. The rib on the 
bolt then picks it up for chambering. 

The producers of the weapon recommended 
that the barrel should he changed after every 
200-round burst and before firing suggested that 
the mechanism he worked back and forth manu¬ 
ally a few times in order to lubricate thoroughly 
the ammunition before commencing to fire. 

In order to (ire the weapon, the following steps 
had to be undertaken to prepare it properly for 
reliable operation: 

Check oil reservoir to ascertain if sufficient 
lubricant is in tank; pull rearward on the charg¬ 
ing lug until rear sear engages bolt; push charg¬ 
ing handle all the way home manually until it is 
locked by its detent: insert magazine in left side 
and lock in position; open trap door on t ight side 
to permit empty cases to be ejected; then intro¬ 
duce through this opened trap on the right side 
20 cartridges from their metallic holder, pushing 
cartridges across the feed way until the last one 
crosses the holding pawl. 

When the magazine was thus loaded, the con¬ 
tainer was discarded and the weapon was ready 
to fire. 

The Fiat Co. appeared to have produced an 
entirely new machine gun but closer examina¬ 
tion of the operating parts showed it to be just 
another version of the earlier 1914 Revelli with 
refinement being merely external. The basic op¬ 


erational features were the same as the original 
model. While the Italian Government did not 
adopt the “new” gun, it did encourage develop 
mem by buying 2,000 for general use. This was 
enough financial incentive for the Fiat Co. to 
continue with its experimental work. 

The manufacture of the 2,000 weapons that 
the Government agreed to buy was turned over 
to a newly formed corporation at Turin. Basic¬ 
ally Fiat was an automobile manufacturing plant 
but since it found machine gun production a 
profitable sideline, a separate plant was built ex 
elusively for the fabrication of automatic weap¬ 
ons. The new establishment was known as the 
Socicta Anonima Fabrics Armi Torino, which 
accounts for the 2,000 weapons, offic ially desig¬ 
nated the Fiat, Model 1926, having a Safat name¬ 
plate. 

It having been plainly pointed out to Fiat 
that all branches of the service were disappointed 
in the lack of new operational features in its 1926 
model, the firm again proceeded with intentions 
of redesigning and manufacturing a suitable arm. 
As an incentive the Government withheld adop¬ 
tion of an official model, and development could 
he undertaken with the knowledge that appear¬ 
ance of a superior product could result in com 
plete outfitting of all branches of the service with 
a suitable automatic firing mechanism. 

The result of this second effort was the Fiat 
Model 1928. It had many features not to be 
found in previous designs. The caliber naturally 
remained at 6.5 millimeters and the rate of fire 
was the same, as was the feed system. This time 
the changes were internal and not external, as 
had been the case with the 1926 machine gun, 
the main modifications being in the locking com¬ 
ponents. The company, after many years of pro¬ 
duction, had finally dropped Revelli’s retarded 
blow-back system and incorporated in this mech¬ 
anism a positive locking arrangement invented 
by Giuseppe Mascarucc i, an engineer in the em¬ 
ploy of Safat. By this method the barrel and bolt 
were positively locked for the first fraction of an 
inch of recoil and at a predetermined distance 
the linkage pinned to the breech lock was raised, 
pulling the lock out of engagement with its re¬ 
cess in the bolt. 1 his changed the action from 
retarded blow-back to straight recoil operation. 
The remainder of the recoiling parts, however, 
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were very similar in appearance to standard 
Revelli components. 

The purchasing of the Mascarucci patents 
caused Revel I i to terminate his business connec¬ 
tions with Fiat alter nearly 20 years’ association. 
Although the company lost the services of one 
of Italy’s most prolific automatic wca|x>n inven¬ 
tors, there is no question that the Mascarucci 
lock was a worthwhile improvement and the 
army immediately ordered it into test status for 
the purpose of adoption. By early 1029 over 200 
had been delivered to various proving grounds. 

In the 1928 Fiat, the action was securely 
locked until the gas pressure had dropped to a 
sale operating limit, making lubricated ammuni¬ 
tion unnecessary. The weapon, when correctly 
head-spaced, no longer had ruptured cases from 
the retarded blow-back type of operation where¬ 
by the lock seeks to become disengaged even 
while gas pressure is at its peak with bullet in 
the barrel. The minute opening between the 
bolt face and the breech end of the barrel re¬ 
sulted in separated cases when a point beyond 
the elastic limit of the brass was reached. 

The weight of the gun without tripod or 
shoulder piece was 21 pounds. One of the most 
exorbitant claims ever made for a machine gun 
barrel was the producer's statement that with 
bursts of a length prescribed by proving ground 
regulations, the barrel could he depended upon 
to give accuracy for 20,000 rounds. The impli¬ 
cation was made that some advanced heat treat 
process was responsible for the phenomenal feat. 

Disassembly without the aid of tools could he 
accomplished in a matter of seconds. Simplicity 
and the use of few moving parts were most cer¬ 
tainly taken into consideration, as the bolt, fir¬ 
ing pin. and two springs were all operating parts 
that could he withdrawn with the removal of 
the back plate buffer. 

To fire the weapon, the operator is generally 
prone. After the box magazine is snapped into 
position on the left side, the holt handle is 
grasped with the right hand and drawn to the 
rear. The rear scaring device then catches in the 
notch in the aft end ot the bolt, holding it in 
the cocked position. The firing pin is also re¬ 
tracted by this movement. 

The special metal loading device holding 20 
cartridges, inserted from the right hand side of 


the feedway and shoved in until the last car¬ 
tridge is so loaded, passes over the cartridge¬ 
holding pawl. The metal charger is then with¬ 
drawn and put aside. The magazine now being 
loaded and the firing mechanism cocked, the 
weapon is ready to fire. If the pistol-grip trig¬ 
ger is used, it is pulled to the rear and with the 
aid of a bar raises the sear, allowing (he action 
to be thrust forward by the energy of the com¬ 
pressed driving spring. 

As the bolt goes home, the projection on its 
left side shoves the positioned cartridge in front 
of it into the chamber. The barrel and barrel 
extension are held to the rear, a half inch out 
ol battery, by a small spring. When the locking 
notch in the holt is directly under the locking 
lever, the whole assembly is then driven all the 
way into battery by the greater force of the driv¬ 
ing spring. As the entire assembly moves for¬ 
ward, the link arrangement tains the lock into 
positive engagement with the recess in the bolt. 
This last forward travel of the holt also brings 
into alinement the firing-pin recess controlled 
by the trigger bar. The open sear allows the fir¬ 
ing pin to snap forward automatically and strike 
the primer of the cartridge. 

While the peak pressure is in the chamber, the 
bolt latch securely holds the holt, barrel exten¬ 
sion, and barrel together until a half-inch travel 
is reached. The link now begins to raise the holt 
latch slowly and then suddenly releases the re¬ 
coiling parts with a small spring housed in the 
top of the receiver holding the barrel and ex¬ 
tension in a retracted position. This gradual un¬ 
locking makes possible the slow pulling and 
loosening of the eartridge case by the extractor 
before total unlocking. The holt is now free to 
travel rearward, assisted by considerable resid¬ 
ual pressure in the bore acting on the face of the 
boh. The extractor holds the base of the car¬ 
tridge in position to strike the ejector and he 
thrown through the ejection slot in right side. 
At the lirsl movement of recoil a cam surface ac¬ 
tion on the firing pin lug retracts it slightly be¬ 
yond the holt face. By the time two thirds of the 
recoil stroke is accomplished, this piece is re¬ 
tracted. At the completion of recoil, the driving 
spring, being fully compressed, starts the bolt 
assembly forward to repeat the cycle of opera¬ 
tion. However, if trigger pressure has been re- 
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leased, the sear in the upper rear of the receiver 
snaps down and engages its mating notch in the 
bolt body holding the firing mechanism in a 
cocked position. 

The Fiat Co. also made an attempt at this 
time to produce a 12.7-mm machine gun along 
similar lines, but did not get beyond a few 
working models that were tested by the Italian 
Navy for shipboard use against torpedo plane 
attack. It too was clip fed, a detail in itself that 
rules out its usefulness. 

The next Fiat design was in the form of a 
larger caliber aircraft weapon. It was chambered 
for 7.7-nun rifle caliber ammunition with the 
use of a disintegrating metallic link belt in place 
of the box magazines that had by now become 
something of a permanent fixture with all Italian 
machine guns. While the operating principle 
was identical with the ’28 model infantry gun. 
the rate of lire was later increased to 800 rounds 
a minute by the addition of a mu/zle-boostei 
recoil-actuated accelerator and a star-wheel re¬ 
coil-actuated feed system. Otherwise all compo¬ 
nents were basically the same as those of the light 
machine gun. 

The stepping up of the cyclic rate at first was 
not looked upon with favor by pilots and ob¬ 
servers, who expressed themselves as preferring 
lower rates, with well regulated and reliable 
mechanism, to the faster firing. They argued that 
inaccuracy and waste of needed ammunition 
were the only results when a weapon was fired 
faster than it could be aimed properly. This 
viewpoint had much to do with the reluctance 
of the Air Ministry to specify anything beyond 
a normal operating speed for the armament of 
aircraft. However, when the 800-shot-a-minute 
gun did prove reliable to a certain degree, it did 
not take long for the flyers to reverse their for¬ 
mer opinion. 

Little was done iti machine gun development 
in Italy until the mid-thirties when Fiat brought 
out another model at a time when the nation 
was faced with war. 

No single action portrays so vividly the mis¬ 
guided helplessness of the Italians after a quar¬ 
ter century of effort to produce ail adequate ma¬ 
chine gun of native design than did the appear¬ 
ance of the Fiat Model 1935. This gun was but 



a rehash of the 1914 model Revelli, which was 
considered basically wrong from the start as an 
automatic weapon, since its locking system was 
operated by retarded blow-back. This meant 
that, from the instant of firing, the holt, in try¬ 
ing to unlock, created a variable head space. 
Such a condition would result in ruptured car¬ 
tridge cases unless lubrication were applied to 
allow them to slip in the chamber and follow 
the partially opened bolt rearward. Needless to 
say, the Fiat Model 1935 retained this feature. 
In fact many of them were actually modified 
weapons of the 1914 series, although some were 
of new manufacture. 

The gun’s chief modification consisted in the 
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Fiat Aircraft Machine Gun, MorJe! 1928 A, /.'/ rr.m 


;td(Iition of a heavier barrel chambered for an 
8-nim cartridge. Its chamber was limed to aid 
in extraction of the ease, since the splines in the 
chamber allowed gas to leak between the car¬ 
tridge case and chamber walls. According to 
Revel I is patents, which he had assigned to Fiat 
before leaving the organization, the fluting 
would insulate the case from the chamber as 
adequately as oil. Such a theory must have been 
arrived at without lest for rapidity of fire. There 


was no oil pump on the model, sue h as had been 
incorporated in the receiver ol the earlier model 
The change proved lo be a mistake, as the flutei 
chamber functioned onl\ at slower rates of fn 
when time was allowed for the high chamber 
pressure to drop before unloc king. 

In order to keep the new weapon functional, 
there was added a device called the de accelera¬ 
tor, that worked just as the- name implied. It 
slowed the cyclic rate from a normal r >()0 to 12^‘ 
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rounds a minute. On the few guns that did not 
incorporate this feature the ammunition was 
lubricated by brushing on the oil externally be¬ 
fore being loaded into belt or can. The feed box 
with its compartments could also be removed 
and an attachment substituted that allowed a 
non-disintegrating metal bell holding 300 rounds 
to be used if desired. Some guns were modified 
o feed from the left and eject to the right, and 
>thers made to do just the reverse. 

A combined safety catch and charging lever 
on the rear cross-pictc allowed both single-shot 
id automatic fire. A slotted or skeletonized 
urcl jacket with the front sight mounted on 
op was also added. 

Another feature that will ever remain a in vs- 
tery was incorporated. It was modified to fire 


from a closed bolt, an act that also showed adop 
lion without ample proof filing. The latter 
would undoubtedly have revealed that any burst 
of great length through the air-cooled barrel, 
before letting the boll go home on a live round, 
would result in a cookoff. The position of the 
combination bolt end and cocking piece was so 
located that if the gunner attempted to with¬ 
draw the live round from the hot chamber to 
prevent such a dangerous situation and the 
weapon did fire, as would be very likely under 
such conditions, the hand of the operator would 
he between the back of the bolt and the rear 
buffer. 

The Fiat Model 1935 was perhaps the great¬ 
est known example of misapplied talent and in¬ 
adequately tested theories in ordnance history. 
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German Light Machine Gun Models in 
World War I 

The Geiman high command early in World 
War I realized the need lor a light companion 
arm lor the heavy, water-cooled machine gun 
that lacked mobility foi modern offensive infan- 
try ladies. True, they had the ideal weapon in 
Ileincmann s l’ara helium but this weapon was 
in such demand by the air force that die thou¬ 
sands needed by the army were not available. 

I he German ordnance department was also 
greatly concerned with producing the dcsiied 
weapon as cheaply as possible with simplicity 
of design lor easy mass production. 

In early 19la a conference was held and (he 
best known German automatic arms designers 
were assigned the lask of developing the pro¬ 
posed weapons. The Rheiuische Metalluarcn 
und Maschincnfabiik of Dusseldorf and the 
Bergmann Industrie Wn kc Abt. WafTcnbau of 
Suhl were the companies selected for the under¬ 
taking. Khcimnetall was to produce the light 


highly portable machine gun for infantry use, 
while the latter plant would develop an aircraft 
version especially adaptable lor flexible mount¬ 
ing. II this should prove reliable, it would free 
thousands of Parabellums urgently needed for 
fixed installations. 

Rheinmctall. which owned Louis Schmcisser’s 
patents upon which the action of the Dreyse 
machine gun was constructed, attempted to solve 
the problem simply by modifying the already 
existing Dreyse Model 1912. 'The pans were 
lightened together with a little redesign and a 
change in metal. The result, which used Schmcis- 
ser's pivoting lock, was given the factory desig¬ 
nation, Dreyse Machine Gun, Model 1915. The 
change in manufacturing procedure and, in par¬ 
ticular, the poor selection ol metal rend ted in 
a had showing by the weapon during subsequent 
tests. It was practically dropped as a project 
until 1918 when more pains in manufacture 
and a better choic e of steel resulted in a reliable 
gun that became known as the Model 1918. 
I lowever the wai was too i lose to its end to draw 
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any conclusions beyond proving ground reports, 
which showed it to be ail unusually good 
weapon. 

The Bergmann Co. was more successful with 
its assignment. It likewise used the simplest ap¬ 
proach by lightening the receiver and compo¬ 
nents of its well-known Bergmann action. Good 
engineering paid big dividends, as the improved 
design was successful from the start. But the 
failure of Rheiumetall to furnish an adequate 
gun forced the use of this weapon for infantry, 
because the critical need for this type of weapon 
gave it priority even over air force requirements. 

When both companies were ordered to pro¬ 
duce their respective models, it was understood 
that either could use any patented features be¬ 
longing to the other. For this reason the guns 
have been frequently coni used because of simi¬ 
larities in a few respec ts. 

Bergmann Model 1915, N. A., Machine Gun 

A prototype ol the successful Bergmann 
World War I gun could appropriately be called 
the Model 1913. This we;t|x>n had a lew lea¬ 
nt res that were found by test to be unnecessary. 
It had larger holes in the barrel jac ket, which 
was itself of greater dimensions. Ihe so-called 
1915 gun was rear seared and at the end of a 
burst a .spring-loaded device caught and held 
the bolt in the cocked position. A pull on the 


trigger would release the firing mechanism to 
go into battery and fire the round. 

The weapon that soon followed was given the 
designation, Bergmann Model 1915, X. A. (Neu 
An, or new type). This weapon was equipped 
with a short shoulder stock and slotted barrel 
jacket for air cooling purposes. On the right side 
attached to the receiver was incorporated a 
curved sheet metal ammunition box holding 200 
rounds of caliber 7.9-mm ammunition belted in 
either a web or a noil-disintegrating flexible 
metal belt. 

1 lie weapon fired from the closed bolt posi¬ 
tion, making a cook-oil in an air-cooled barrel 
possible due to overheating of the chamber. |ust 
why the rear searing ol the prototype gun was 
not used cannot be readily understood, as it 
would have eliminated a very objectionable 
feature. 

The main advantages found in the weapon 
were its simple but solid breech construction 
and the straight-line movements ol all working 
com|x>nents. The entire mechanism consisted 
of 81 pieces, and by raising the top cover all mov¬ 
ing parts could be readily inspected or worked 
upon, if necessary. Although ol rugged const ruc¬ 
tion its weight still placed it in the light ma¬ 
chine gun class. In the- Model 1915 X. A., the 
use of a light barrel gave an inc rease in recoil 
speed over the one formerly used when it was 
water cooled. This hastened index king, thereby 
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adding materially to speeding up the cycle of 
operation. 

The action was operated by a system known 
as short recoil employing the typical Bergmann 
lock where a rising block, vertically positioned 
under the bolt, locked and unlocked by a cam. 
To increase the rate of lire further, an improved 
accelerator similar to that of the Dreysc was 
used. It consisted of a curved lever vertically 
pivoted to the receiver with its free end resting 
against the rear of the holt/When the gun re¬ 
coiled to the point of unlocking, the semi-circu¬ 
lar portion of the accelerator was struck by the 
barrel extension's rearward traveling shoulder 
at the exact moment the depressed locking piece 
was disengaged from its icccss in the holt. This 
sudden blow and the mechanical advantage of 
the accelerator hastened the lw>h rearward and 
gave a cyclic rate ol «SD(> rounds a minute. 

A redesigned and stronger rear buffer, housed 
in the short shoulder stock, was placed on this 
model to compensate lor the increased speed. By 
checking the previous designs of Bergmann ma¬ 
chine guns it appears that the German engineers 
took a few good features of other mechanisms 
and after further refinement added them to their 
own action. 

The ammunition belt runs in a slot and its 
movement is governed by a ratchet slide block. 
The movement of the block is actuated by the 
recoil of the barrel. During the rearward travel 
the feed slide is carried to the light to be posi¬ 
tioned behind the cartridge. During counter¬ 
recoil movement of the barrel, the slide block 
returns to place, causing the round to be moved 
over one space. 

In order to facilitate movement and to avoid 
binding with the barrel caused by pulling the 
loaded belt over one space each time it feeds a 
round, the slide block is continuously forced to 
the left by a strong spring which is compressed 
by the barrel during its recoil movement. In the 
earliest of the Bergmann automatic firing mech¬ 
anisms the locking of the breech is accomplished 
by means of a block capable of taking up motion 
in a vertical plane, this movement being regu¬ 
lated by guides in the receiver body. The block 
upon rising locks the bolt to the barrel extension. 

The very earliest model Bergmann used a 
special push-out metal belt that permitted the 


cartridge to be shoved out of the link into the 
c hamber. The Model 1915 X. A. employs either 
a metal or web belt that requires the pulling of 
the round out of its pocket to be carried rear- - 
wards slightly beyond its overall length before 
it could be positioned for firing. For this pur¬ 
pose a spring-loaded extractor daw in the leed 
slide removes the round and draws it to the rear. 
Another finger-shaped device, acting under in¬ 
fluence of its spring, forces the cartridge down in ‘ 
front of the counter-recoiling bolt. 

The Bergmann Model 1915 N. A. was of ex¬ 
cellent design and had many feature's that made 
it highly adaptable for both aircraft and infantry ^ 
use*, but it was not so well known as other Ger¬ 
man machine guns. American ordnance officers ‘ 
in 1919. alter the occupation of Germany, con¬ 
ducted a thorough test with the gun and re¬ 
lented it to be "well made, reliable and very 
light for a weapon of such rugged construction, v 
hut it did not show any outstanding features that 

were not already known nor was it considered as 

* 

better than many other light machine guns ol 
similar appearance.” I hat the Germans counted 
heavily on the weapon is attested by the fact that 
after the Armistice the Inter-Allied Control 
Commission found over a thousand guns of this 
model in the Bergmann plant at Suhl. t 

To fire it. a loaded cartridge belt is plac ed in 
position and the tip is pulled to the left until 
the first round snaps behind the belt-holding 
pawl. The retracting handle is withdrawn all the 
way and released, only one pull being necessary 
to withdraw the cartridge from tlu* belt and v 
chamber it. The trigger is now pushed in to pivot ? 
the sear hack, releasing the striker. Upon flying 
up. the latter hits the firing pin and detonates 
the powder charge. After the barrel extension, 
barrel and bolt recoil a distance of less than a 
half inch, the breech lock is cammed down by * 
the angular surface in the bottom of the receiver. 
This forces down the* front part located under 
the bolt, allowing it to recoil free of the heavier 
parts. 

Actuated by the stud on the barrel extension. . 
the accelerator then drives the bolt to the rear. 
The striker is caught by the bolt lock and held 
in its rearmost position by the safety sear. The 
base of the cartridge strikes against the right 
guide which serves as the ejector and kicks the 
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empty cartridge out the left side of the gun at a 
downward angle. The claws on the main spring 
housing draw the new cartridge from the belt, 
and the housing, continuing to travel to the rear, 
contacts the feed lever by means of a stud. The 
longitudinal movement is thus translated into 
transverse motion, actuating the feed slide over 
otic space, and positioning the incoming round. 

The belt-holding pawl at the same time slips 
behind the next cartridge in the belt and holds it 
lor the next phase. The claw on the main spring 
housing depresses the withdrawn cartridge into 
the feed way. The recoil stroke having reached 
an end. the stored energy in the driving spring 
then starts the firing mechanism forward. After 
chambering the round, the acceleratoi now re¬ 
leases the barrel and extension from a retracted 
position to go into battery. The locking block 


which is then raised by the cam on the bottom of 
the receiver locks the barrel, barrel extension, 
and bolt together. 

1 he stud on the main spring housing carries 
the feed lever in all the way to place the incom¬ 
ing round against a cartridge stop in position for 
the extractor claw to slip over the cannelure of 
the cartridge. A projection on the barrel exten¬ 
sion will trip the safety sear if the trigger is still 
depressed. And the last forward movement of 
the locked holt and barrel releases the cocked 
striker that drives the firing pin forward to fire 
the next cartridge. 

MG—13 

After the Armistice the German ordnance de¬ 
partment, when it found it was possible to ig- 
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ilore the restrictions placed upon it by the Ver¬ 
sailles treaty, attempted to develop an extremely 
light, short-recoil, air-cooled machine gun that 
could be transported and operated by the indi¬ 
vidual infantryman. Tactical changes had shown 
them that the lengthy bursts that onlv a water- 
cooled gun could perlorm were no longer neces¬ 
sary. 

The Drcysc Model 1918 water-cooled mac hine 
gun. being one of the lightest and most advanced 
weapons of its type to date, was considered the 
most desirable to alter for this purpose, espe¬ 
cially since a large number was on hand. There is 
a record that the Allied occupation commission 
found 8,000 finished weapons in water-cooled 
form in one factory as early as 1919. They showed 


great refinement over the earlier 1915 model. 

These much improved weapons had been given 
the designation Drew Model 1918 in the closing 
days of the war. 

The guns did not see action against the enemy. 
They represented the best effort the Germans had 
made toward light machine guns and little was 
done to change them lrom their original form 
until Hitler came into power. Then all Dreyse 
machine guns in existenc e were immediately or¬ 
dered to be reworked for the purpose of lighten¬ 
ing and streamlining as much as possible. The 
firm of Simson & Co. of Suhl, Thuringia, was 
given the main contract to modify and refine the 
weapon. 

It is very difficult to recognize the weapon 
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visually as a modified Dreyse Model 1918. It is 
further confusing iliat under the Miller regime 
all automatic weapons were given a uuuiIkt and 
no other form ol identification. This particular 
weapon became known olluiallv in Germany as 
the M(»-la and as late as I9.». r > it was the main 
machine gun lor German infantry units and en¬ 
gineers and for anti-personnel use on tanks, 
armored cars, and motorcycles. 

The principal changes on the MG-13 from the 
parent gun were the replacement of the walei 
jacket with a ventilated air-cooled one, the addi¬ 
tion ol a lightweight shoulder slot k and pistol- 
grip trigger housing, the elimination ol the belt 
feed and the substitution of a spring-loaded 
slightly curved 2. r >-shot magazine that could be 
filled directly out of the five-shot cartiidge dips. 
When the last shot in the magazine had been 
fired, the firing mechanism was held back in the 
rear position by the slide catch. I he (over gtonp 
opened up as in the old Dreyse but the rear end 
or bat k plate was hinged down. I hese two opera¬ 


tions made all working parts instantly available 
for inspection or maintenance by first swinging 
rhe accelerator out of the way. It also permitted 
dropping the hot barrel out the real end in the 
event a quick change was needed. A selector 
switch located on the left side of the receiver 
over the trigger guard gave the- gunner a choice 
of either single shot or automatic lire by mere 
pressure of the* linger. 

A combination um//le boostei and Hash hitler 
was used on this version. The booster, added to 
the recoil forces, gave a maximum rate of lire of 
750 rounds a minute. A saddle-shaped chum 
magazine was later designed that held 7 r > car¬ 
tridges and was mounted underneath the re¬ 
ceiver. This design was resorted to in an elfort 
to be able to carry enough ammunition in a 
magazine for a substantial burst and still not 
have the heavy loaded magazine ion far oil the 
center line of action. This would result in pool 
dispersion during automatic: lire. 

I he gun’s main impoilance lay in its use as a 
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training weapon for Hitler’s new army while 
German manufacturers and inventors were work¬ 
ing desperately to produce a more perfect in¬ 
strument. The Dreyse MG- 13s were eventually 
withdrawn from service and held in reserve until 


just before World War II. The bulk of them 
were then sold to Spain and Portugal. Spain re 
tained the German designation but Portugal 
called them the Dreyse 1038 after the year of 
acquisition. 



Chapter 11 

VILLAR-PEROSA AIRCRAFT MACHINE GUN 


On 8 April 1914 Bethel Abiel Revelli, then a 
major in the Italian Army and residing in Turin, 
applied for patents on a machine gun designed 
primarily for aircraft use. This very interesting 
weapon was the forerunner of a number of avia¬ 
tion weapons invented by ibis officer. Revel lis 
claim to fame is originality of design, as is evi¬ 
denced by his other machine guns the novel 
features of which have since been copied and 
adapted for present day weapons. 

Revellis attempt became internationally 
known as the Yillar Perosa, because he assigned 
patent rights to a company of that name in 
Pinerola, Italy, which manufactured the un¬ 
usual-looking gun. It was double barreled and 
could be fired simultaneously or separately at 
will. It inav be classified as a rctarded-blow-back. 
magazine-fed, air-cooled, dual-mounted aircraft 
machine gun. The short barrel version weighed 
only 14 pounds 4 ounces with the loaded 30- 
round magazine attached. The barrels were 
chambered for the 9-mm Parabcllum pistol car¬ 
tridge which was at the time being used in the 
Italian Army's service pistol. 

The reciprocating parts, bolt and striker, were 


very light, weighing only ten ounces and had a 
travel of only 1% inches. This fac tor tended to 
give the weapon a phenomenally high rate ol 
lire, it being officially rated at 3,000 rounds a 
minute, or 1,500 per barrel. Many guns were 
c onverted to ground use where they proved more 
successful than for aircraft. The small pistol-type 
cartridge did not have sufficient aerial striking 
power, lb i li/at ion of these weapons by infantry 
is said to have started the design of submachine 
guns for such a purpose. 

A large number of Vi liar Perosas fell into the 
hands of the Germans and Austrians following 
the Italian disaster at Caparetto in October 1917. 
The Germans immediately set to work produc¬ 
ing their version of a machine pistol that they 
felt was adequate to the needs of their infunm 
troops. It is odd indeed that the first weapon to 
be designed solely for aircraft failed in that de¬ 
partment but showed a need for such a gun for 
ground troops. 

Major Revel I i, in presenting bis weapon be¬ 
fore an ordnance board for an official test, de¬ 
scribed its action in the following manner: 

“The Villai Perosa consists of two distinct but 
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identical breech and firing mechanisms and is 
'provided with barrels connected by a cross bar. 
it has two fixed handles one of whic h serves lor 
training and the other for elevating purposes. 
Each of the breech and firing mechanisms com¬ 
prises a hollow cylindrical casing provided with 
a lower lug and screwed to the corresponding 
rifle barrel. 

"In the breech casing a block provided with a 
projection carrying a handle slides longitudinally 
with a small rotary movement. The front and 
rear faces of the shoe or projection arc each 
formed with a right-handed helical surface. It 
slides in a slot formed in the breech casing and 
is rectilineal for the major portion of its length, 
but helicoidal at its forward end wherein the pro¬ 
jection is guided by two helical faces. The breech¬ 
block is hollow and within it slides a cylindrical 
percussion pin or striker provided with a pro¬ 
jection to guide it in the rectangular portion of 
the slot. The front face of the tooth is formed 
with a left-handed helical surface bearing on 
the helical face of the breechblock in order to 
insure the passage of the striker beyond the head 
of the block when the latter is rotated in its 
closed and locked position. The percussion pin 
or striker is hollow and contains in its interior a 
coiled spring that controls it. This spring is 
mounted on the guide rod of the closure plug 
screwed to the breech casing. 

"Around the forward end of the breech casing 
a sleeve is rotatedly mounted provided with pro¬ 
jections serving to fix the magazines during fir¬ 
ing. A spring-controlled stop maintains the said 
sleeves in both positions. The breech is provided 
with a stationary or fixed ejector adapted to en¬ 
gage a corresponding slot formed in the breech¬ 
block. The latter has a levered extractor pivoted 
and actuated by a spring. 

"The mechanism of each gun is naturally iden¬ 
tical. Being in duplicate, they are connected at 
the forward end by means of a bent cross mem¬ 
ber with the front sight at the forward end of the 
cross bar. The butt end carries the rear sight, 
which has a graduated opening for the different 
distances to be used in firing. This latter cross 
member is fastened at its forward end to two 
cylindrical Cavities into which the two breech¬ 
blocks are inserted, and held in place by means 
of pins. Below this piece two triggers arc 


mounted, each having an L-shaped projection on 
the upper arm. This member also lias a safety 
lever with spring stops governed by the control¬ 
ling handle. Two lateral locking arms, according 
to the position of the handle, engage underneath 
the safety buttons and prevent firing or leaving 
the said buttons exposed to accidental contact." 

Each magazine is provided with a socket hav¬ 
ing projections with which the sleeve engages as 
soon ns it is rotated for fixing the magazine. The 
latter is somewhat curved in order to account for 
the slight conieity of the cartridges so that the 
latter, although superimposed in variable num¬ 
ber, constantly present themselves in front of the 
barrel opening forming a certain angle with re¬ 
spect to the barrel. The magazine may contain 
25 or 50 cartridges in double rows, whichever 

number is found neccssarv. It consists of a ret: 

* 

(angular casing with rounded-off edges and ter¬ 
minated at the bottom with two lips that curve 
in such a manner as to retain the cartridges. 

In order to fine the Villar Pcrosa, the breech¬ 
block is drawn backward by the retracting handle 
until it automatically engages its sear. Subse¬ 
quently the safety lever is brought into the 
locked position. The cartridge magazine is then 
placed on the breech casing and secured thereto 
by means of the sleeve. The gun is trained, the 
safety is then rotated into a releasing position 
and the button depressed for firing. The breech¬ 
block and the striker advance simultaneously un¬ 
der the action of the driving spring and the 
former pushes a cartridge from the feeder into 
the chamber. At the end of its rectilinear travel 
the breechblock is forced to turn to the right 
under the action of the helical part of the slot 
formed in the breech casing. At the same time 
the striker continues to advance with respect to 
the block. 

The sliding of the helical surface of the tooth 
on the corresponding face of the notch formed in 
the breechblock results in firing the shot. The 
gases of the explosive charge start the projectile 
through the bore while they tend to push back 
the breechblock. The laiLer offers resistance for 
a moment in view of the inertia of its mass and 
the resistance offered by the helical notch formed 
in the casing. Subsequently, it recoils completely 
withdrawing the empty cartridge with the ex- 
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tractor until the cartridge strikes the ejector and 
is thereby expelled. 

If the filing button is kept in a depressed po¬ 
sition, the weapon fires continually until the car¬ 
tridge magazine is exhausted. One of the most 
outstanding features of the Villar Perosa is the 
simultaneous closing of the breechblock with 
the advancement of the striker. The rear shoul¬ 


der of the helical notch acts as a stop during the 
movement of parts into battery and as a friction 
brake to reduce the speed of unlocking during 
the first stage of recoil. The combined system lias 
only a single degree of freedom, so that any dis¬ 
placement of either one of these two elements 
(the breechblock and the firing pin) definitely 
constrains the movement of the other. 



Chapter 12 

S. I. A. AIRCRAFT MACHINE GUN 


One of the early Italian design* of an auto¬ 
matic firearm was originated l>v Giovanni 
Agnelli, of*Turin. Although he applied lor a pat¬ 
ent on 17 February 1914, the weapon lay dormant 
for several years. Agnelli's rights were assigned 
to the motor lino, Societa Italiana Ansaldo of 
I min, and hem e acquired the designation, 
S. I. A. Near the ( lose of the conflict the govern¬ 
ment of Italy placed an initial order with the 
Fiat Co. of Turin for 10,000 aircraft machine 


() 


uns utilizing Agnelli's S. I. A. design. Kadi gun. 
complete with necessary spare parts and 15 maga¬ 
zines, was to cost $320 at the factory. 

i he weapon was chambered for the 0.5-mm 
model I SOI infantry rille cartridge. This specifi¬ 
cation in ammunition was considered very im¬ 


portant in Italy since its other machine guns 
were chambered for several different calibers 
making the burden of supply heavier. Great 
Britain bad heretofore furnished ammunition 
for Italy’s automatic weapons and it was felt that 
should F.ngland not be able in the future to ex¬ 
port this crucial item the situation would be 
desperate. It was therefore decided to standard¬ 
ize, beginning with this machine gun. all future 
design in order that the Italian infantry rifle 
cartridge could lie used. 

In early tests the S. I. A. aircraft model gave 
what the authorities termed "satisfactory re¬ 


sults," both as a free gun and fixed installation. 
W hen used as a flee gun, it was invariably 
mounted in pairs. It did not, however, give good 
enough performance to take the place of the 
English Vickers then being used in the fixed for¬ 
ward firing positions. Still, the S. I. A. was modi¬ 
fied to take the Vickers synchronizer in the event 

/ 

a c hange-over should prove necessary. 

Neither the S. I. A. aircraft gun nor its ground 
model saw service in World War I. Although 
2,000 were manufactured lor the air force and 
3,000 for the ground forces in the summer of 
191S, the actual date of issue was immediately 
after the Armistice. It is believed that the Italians 
were holding them until perfected so they could 
be thrown into the big spring offensive planned 
for 1919. Immediately following the end ol hos¬ 
tilities the army, confident of its superior design, 
issued the S. I. A. as its standard light machine 
gun and it was so considered throughout the 
twenties. It had a maximum rate of fire of 700 
rounds per minute. 

Flic* vertical-type magazine held 50 cartridges 
for ground guns and 100 lor‘aircraft use. Its body 
was rectangular in shape and made of stamped 
sheet steel, the cartridges lilting into place in an 
oblique angle five cartridges in width. This im 
usually wide magazine located in the center of 
the receiver made the weapon unwieldy, es- 
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pedally with the 100-shot version, while sighting 
had to be mounted in a well offset position to 
compensate lor the magazine. 

Both the aircraft and ground guns had spade 
grips and all other features were identical, ex¬ 
cept for the cooling system. The aircraft model 
had long splines cut the full length of the barrel. 
This advanced Icature not only gave greater ra¬ 
diation sui lace but also strengthened the barrel 
greatly, cutting down dispersion. I he ground 
gun employed a heavy barrel together with un¬ 
usually large circular aluminum fins, that ex¬ 
tended all the way to the Hash hider. For some 
unknown reason these fins remained the same 
si/e the entire length ol the barrel, giving tin- 
weapon an extremelv heavy appearance. On an¬ 
other stvle ol barrel assembly the radial tins in 

4 • 

creased in si/e as they went forward, creating the 


most awkward silhouette to be found on any ma¬ 
chine gun. 

A collar shaped device located on front of the 
trunnion joined the barrel and trunnion by a 
quarter turn rotation. 1'he funnel-shaped breech 
end ol the barrel served as a carl ridge guide. The 
siglu arrangement, which was offset to the left of 
the magazine, consisted of a rotating three-part 
affair graduated at 300, 700, and 1,000 meters. 
The c harging handle was located on the right 
side and alter full ienaction it was shoved for¬ 
ward by the gunner until it locked in its spring- 
loaded detent. 

The safety, located on the upper right rear on 
the receiver, was marked S (for Safe) and F (for 
Fire). The S. I. A. had no provision for single 
shots and when the gunner pushed selector but¬ 
ton f, full automatic lire was accomplished. The 
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ejector, which was fastened in a T slot in the re¬ 
ceiver body, passed through a slot in the bolt 
body. A recess was cut in the rear ol the bolt to 
furnish a rebel at the point where it turned to 
lock. 

The sides of the ejection slot in the bottom of 
the receiver were machined to permit the addi¬ 
tion ol a container to catch the empty cartridges. 
Ill is arrangement was used when the gun was 
mounted as a tree gun to prevent flying brass 
from injuiing tail surfaces ol the aircraft or hit¬ 
ting other friendly planes in formation. 

I he bolt was round on its rear portion with 
its front hall cut away to form a flat surface a 
little above the center line of the firing pin. On 
the right side appeared the locking lug, a beveled 
projection that traveled in a slideway until it 
was cammed down in the receiver body's locking 
recess by the advancement of the firing pin lug 
housed centrally in the bolt body. 

To lire the S. I. A., the operator installs a 
loaded clip in its recess on the receiver until the 
release lever on the front of the bracket clicks, 
shoving it securely in position. Then as the 
charging handle on the right is grasped, it is 
freed of its detent holding pawl and pulled rear¬ 
ward. The front bottom piece of the retracting 


assembly lias a cam angle cut at this point that 
engages the locking lug and frees it from the re¬ 
ceiver to which it has been locked. This move¬ 
ment also jacks the firing-pin assembly back to 
the cocked position by partial rotation of the en¬ 
gaging cams. With the weapon unlocked and lii- 
ing pin retracted, the recoiling assembly is pulled 
rearward until the searing device in the upper 
part of the receiver drops into its recess. All 
parts are held to the rear under tension of the 
driving spring that has been compressed by the 
ret t act ing nun cmen t. 

The changing handle is then shoved all the 
way forward until it is locked in place by a short 
spring-loaded detent. Such )<x king is very neces¬ 
sary before firing in order to prevent faint strikes. 

If the selector has been set on /■ and the trigger 
button pushed forward, the enliie firing mech¬ 
anism is impelled forward by the large driving 
spring. As the upper bolt face passes the rear ol 
the magazine, it strips the positioned round and 
starts to chamber it. Continued forward travel 
canies the nose of the bullet into the lunncl- 
shaped rec ess in the barrel's breech that guides 
the ammunition into the chamber. 

When the lug on the boh has reached a place 
above the locking recess in the receiver, the 
round has been fully chambered. The 45 u angle 
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on the firing pin, riding in engagement with the 
corresponding angle in the bolt body, rotates the 
bolt a fraction of a turn downward, freeing the 
firing pin to continue advancement under in¬ 
fluence of the operating spring. This drives the 
firing pin into the primer to discharge the 
weapon. 

Until the bullet is out of the bore, the gun is 
secured by the locking lug of the bolt. Its disen¬ 
gagement with the face of the locking recess in 
the receiver is thus slowed. This slight hesitation 
is known as retarded blow-back, as the locking 
angles hold only long enough to permit the bul¬ 
let to clear the muzzle. The weapon then unlocks 


and the blow-back, or high residual pressure in 
the bore, further actuates the mechanism. 

The bolt starts rearward, carrying with it the 
lubricated cartridge case, held by the extractor 
at its base until it collides with the ejector that is 
riding in a groove in the bolt body. When struck, 
the base of the round is pivoted down out of the 
ejection slot in the bottom of the receiver. The 
strong driving spring, the only spring working 
during operation of the weapon, is being com¬ 
pressed all the time until it stops the bolt before 
it reaches the rear of the receiver. If the trigger 
button remains pushed in, the cycle of operat ion 
will repeat itself. 



Chapter 13 

GAST AIRCRAFT MACHINE GUN 


After the successful conclusion of World War I 
as far as the Allies were concerned, it was found 
the Germans had been desperately trying to put 
into action a secret weapon, namely a machine 
gun capable of firing at a rate of l,f»00 shots a 
minute. In order to turn out this high-speed gun. 
it was given the highest, priority of manufacture, 
even over aircraft. The weapon first produced in 
January 1916 by Carl Cast of Barmen. Germany, 
was very similar in principle to an automatic 
machine gun patented by Bethel Burton in (beat 
Britain T1 March 1886 (No. 1.008). It was a 
double-barrel machine gun ol the recoiling tvpe. 
The object was to provide an improved means 
ol operating the firing mechanism and in doing 
no, to produce a cyclic rate higher than is loutid 
in standard automatic weapons. 

In order to accomplish this, the two barrels 
were combined in such a manner that eac h re¬ 
coiling breech and firing mechanism furnished 
the energy to lock and lire the other. The whole 
system was based on the fundamental idea that 
with the explosion of each shot, the recoiling 
force from one barrel could load, fire, extract, 
and eject the rounds in the other barrel. In this 


way a series of uninterrupted shots could he ob¬ 
tained. In trials the Cast fired at rates of 1,600 
rounds per minute, as issued, and with a spring- 
loaded recoil adapter to huff the action and 
hasten its return, cyclic operation was stepped 
up to a rale of 1,800 shots per minute. There 
was also a means of firing single shots il desired, 
and the construction was such that should one 
barrel he put out of commission, the other barrel 
could fire single shots. 

The ammunition was not fed in belts of dis¬ 
integrating links, as was customary, hut in maga¬ 
zine drums that were fastened by slipping them 
into position on the sides until the holding latch 
snapped into place. I ht-.se flat circular drum 
feeds were placed on the sides in order to make 
ejec tion possible from the dual mounting. Kach 
drum, which contained a strong spring that was 
compressed tighter as each cartridge was placed 
in position, had a maximum capacity of 180 
rounds of the standard German 7.9-tmn rillc 
caliber machine gun cartridges. The changing of 
the feed devices was accomplished by an experi¬ 
enced gunner in a matter ol seconds. 1 he light 
weight (60 pounds without ammunition) and the 
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phenomenally high rate of fire made the German 
air force feel that the Cast was the perfectly de¬ 
signed aircraft gun and according lo all available 
records it was expected to sweep the skies clear 
of opposition it enough could be installed in 
time. 

For aircraft installations a high-power tele¬ 
scope with cross hairs for sighting was mounted 
on the receiver midway between the magazines. 
Another attractive feature was that all working 
parts were instantly accessible by the application 
of thumb pressure on the back plate latch. One 
minute was all the time required to field strip 
the piece. 

Following a .successful demonstration of the 
Cast, promoted by Vorwerk and Co. of Barmen 
on 22 August 1917, ordnance representatives 
were so impressed that the company was imme¬ 
diately given an order for 3,000 guns with neces¬ 
sary spare parts and ten drums lor each gun. 
They were likewise given the highest production 
priority. A price of 0,800 marks per unit was set, 
including the drums. 

Vorwerk agreed to the terms and promised to 
furnish 100 complete units by 1 June 1018 and 
to increase delivery by 100 a month until Sep¬ 
tember; after that it was estimated 500 a month 
could be delivered. Records show the contract¬ 
ing company delivered far more than promised. 
Such results can be accounted for by every effort 
being made to supply vitally needed materials 
to the firm for production, sometimes at. the ex¬ 
pense of other badly needed equipment. This 
fact shows that the authorities looked upon the 
Gast as the one thing rhat could change the des¬ 
perate situation of the Germans when they lost 
air supremacy to the Allies. 

The following letter from the commander of 


the German Trial Section for Arms dated 20 
September 1918 to Vorwerk indicates the des¬ 
perate pressure being pur on the company: 

“Referring to my repeated telephone conver¬ 
sations of these last days with your firm, I re¬ 
quest you once more to deliver (last machine 
guns with the greatest possible speed. 

“The strained situation on the battle fields 
urgently requires tlie use of superior and most 
modern arms. 'Flic* Gast gun is being used with 
great success on battle-planes, lor scouting as 
well as for antiaircraft. 1 therefore urge the firm 
to deliver these guns in large quantities and with 
the greatest possible speed. 

“Changes in construction are not necessary on 
account of the present favorable results and the 
reliable working ol the guns. A further order of 
about 6,000 guns will be passed shortly by the 
office involved. 

“With a view to the favorable reports which 
reached the commanding general about the Gast 
gun and his request for more machine guns, I 
feel obliged to point out to you the necessity of 
the prompt delivery of large quantities. 

“(Signed) Lochte, 

“Commander o\ the Trial Section (or Arms” 

While records show they had limited use in 
actual warfare, the secret was kept so well by the 
Germans that not until 3 vears after the Armis- 
lice did agents of the Inter-Allied Control Com¬ 
mission uncover a secret hiding place near 
Konigsberg, where 25 Gast machine guns, am¬ 
munition, and manufacturing drawings were 
found. They were turned over to the Aeronau- 
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tical Control Commission in Paris for study and 
test. 

Army Intelligence a short time later gained 
possession of a letter from the German office of 
aeronautics, an agency that according to the Ver¬ 
sailles Treaty was not supposed to he in exist¬ 
ence. This agency, operating secretly, as can he 
readily seen from the contents of the translated 
captured documents, was not only functioning 
but was also trying to arm Germany with the 
last word in aircraft machine guns for the day 
she would again take the field against the world. 
This letter to Vorwerk R: Co. from the under* 
ground German bureau is given verbatim, as it 
shows better than any other medium of expres¬ 
sion not only its high regard for the Gast gun 
but also its careful preparing for another war: 

‘ Chaki.ottknburc, Nov. IS, 1921. 
“The (inn Vorwerk ft Co., 

Barmen. 

“The Cast gun made by you having become 
of no use any more at the front, I feel obliged 
to state that at the present moment, wc still con¬ 
sider the gun of the latest type. The accuracy of 
the work and the firing were never, not even ap¬ 
proximately, attained by the other hitherto ex¬ 
isting machine gun systems. 

“Wc may say that the Cast gun may be qual¬ 
ified as the ideal of tlie aeroplane armament. We 

also declare that vou can further continue do- 

* 

livering the remainder of the complete order for 
3,000 guns. 

“If, with a view to the present circumstances 
some doubt might have arisen as to this deliv¬ 
ery, I certify herewith that we shall fulfil tlie 
obligations of the contract. I enclose herewith 
certificates from the command of the trial sec¬ 
tion at Dobcritz as also from the officer in (barge 
of the Air Service who gave his instructions for 
the use of the weapon in flying planes at the 
front. 

“Thanking you for having provided the Avi¬ 
ation troops with such a remarkable gun. 1 shall 
also be very much obliged to you if you will also 
thank the constructor, the engineers and work¬ 
men who handled this arm. 

“(Signed) Bufe.” 

After the uncovering of the Gast guns and 


manufacturing drawings the American Ord¬ 
nance Department, requested that the Allied 
Commission make available for test and evalu¬ 
ation at least one of the guns and 4,000 rounds 
of ammunition. After exchange of much cone 
spondence, on 14 March 1922 one Gast gun. 
serial number 156. and 3,838 rounds of 7.9-mm 
rifle caliber ammunition were received by the 
property officer of the Munitions Building in 
Washington, D. G. However someone negli¬ 
gently forgot to send the drum magazines and 
there was another long delay before the weapon 
could be officially tested at Springfield Armory, 
Springfield, Mass. 

In the meantime the War Department was 
notified that United States patent rights had 
been assigned by the inventor to a mechanical 
engineer, Mr. H. C. Isenberg, of the George W. 
Gocthals Co., New York City, and that, if the 
Army was interested in the gun for purposes of 
adoption, Isenberg would represent Carl (hist. 
After limited firing on the Springfield range the 
following conclusions were reached by the ex¬ 
amining hoard which met on 17 August 1923: 

“The Ordnance Department having tested 
the 7.9-mm machine gun is now familiar with 
its construction, operation and functioning. . . . 
The gun is practical mechanically and operates 
reliably. It is sturdy and a good type of recoil 
operated machine gun. However, it offers no 
advantage over standard types now in use in the 
United States Army, and if adopted would re¬ 
quire entire new facilities for its production. As 
it is not believed to be superior to the Browning 
gun, and as there are ample manufacturing fa¬ 
cilities for the Browning gun, the recommenda¬ 
tion is made that no action be taken looking into 
the acquirement of any rights in manufacturing 
tlie Gast gun or acquirement of additional ones 
for further test." 

The report was signed by J. P. Wilhelm, As¬ 
sistant to the Adjutant General, U. S. Army. 

The American representative. Mr. Isenberg, 
feeling that the weapon had not been subjected 
to enough test to warrant rejection on the 
grounds stated above sought through the Sec¬ 
retary of War to have the board submit to him 
a written statement as to the reason for rejec¬ 
tion on evidence gathered from actual test. He 
insinuated that it was not proper to come to a 
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Breech Mechanism of Gael Aircraft Machine Gun. 


conclusion that a weapon had no value to the 
Army when it did everythin" claimed on sub¬ 
mission lor testing. Tlu* Secretary ol War re¬ 
fused this request and nothing more was done 
about the (»asi in the I'nited States. 

To fire the Gast machine gun, the operator 
first places into position two loaded chums and 
pulls the loading lever with the right hand 
smartly to the rear until the firing mechanism, 
then in its most retracted position, goes lully 
into battery. On the way forward the bolt lace 
forces the incoming round into the chamber 
and the firing pin is compressed by means of a 


stationary collar contacting the U-shaped pro¬ 
jection to which it is attached. 

During ilie last jkm t ion of forward travel the 
release pin of the charging lever strikes against 
the slide stop and swings it out in such .1 man¬ 
ner as to disengage the charging lever, so that 
it will remain stationary during firing. This 
slight motion of the stop slide causes the loc king 
discs to strike their camming angles, thereby ro¬ 
tating them until the rear face of the discs is 
arrested and the bolt and barrel arc sec inch 
loc ked to the extension. While the firing mecha¬ 
nism is in battery and reach for firing, the bolt 
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assembly ol flic opposite barrel is at the extreme 
distance real waul it ran travel. 

A single trigger operates both mechanisms 
through a trigger bar contacting each sear, 
which, upon being pulled to the rear, allows the 
spring-loaded firing pin to flv forward and fire 
the chambered round. The barrel, bolt, and 
breech slide (barrel extension) recoil together 
for a short distance, at which point unlocking 
begins. Complete unloc king of the breech lexk 
from the breech slide is caused by the face of 
the locking discs striking the fixed cam. The 
timing is such that the tip of a lug will strike 
ilie breech-lock lever at the moment of unlock¬ 
ing. The impact of the lug on the lever at a 
place near the pivot gives a greatly accelerated 
motion to the piec e which is in turn transmitted 
lo the already recoiling bolt. 1 lie latter begins 


to move rearward more rapidly than the breec h 
slide, while at the same instant the other bolt, 
formerly in a redacted position, is correspond¬ 
ingly shot forward. 

The sudden forward motion of the counter- 
recoiling bolt is of sufficient force to strip a 
round from the feeder and cock the firing-pin 
spring, while simultaneously the recoiling bolt 
with its extractor carrying the empty cartridge 
case makes contact with the ejector. The latter 
strikes the base ol the empty case pivoting and 
knocking it lice of the gun through the ejec tion 
slot in the bottom of the receiver. As the recoil¬ 
ing holt continues rearward, the other holt ap¬ 
proaches battery until the round is chambered 
and the mechanism is securely locked. At this 
point, if the trigger continues to be depressed, 
the cycle of operation begins all over again. 




Chapter 14 

DARNE AIRCRAFT MACHINE GUN 


About halfway through World War I the 
French brought out ail aircraft weapon that had 
been manufactured with great sccrecv. The 
weapon was the invention of Regis Darnc and 
his son, Pierre. Their factory was in the town 
of St. Etienne, located in the coal mining area 
lying between the Loire and Rhone valleys. At 
the time this company had the Government con 
tract for manufacturing all the Lewis guns made 
in France, its capacity then being 5 a day. The 
first Dame gun was introduced in 191b and a 
few were issued in 1917. It attracted the atten¬ 
tion of the French military high command to 
the point that in August 1918 the factory was 
ordered to produce all possible Darne-type ma¬ 
chine guns for the planned spring offensive. 

With the coming of the Armistice shortly after¬ 
wards, the Dames were requested by their gov¬ 
ernment to continue development of automatic 
weapons with the understanding that the tech¬ 
nical services of both French artillery anti air 
force would furnish data on new requirements. 
This company bent every effort towards stand¬ 
ardizing and simplifying the various components 
in order to accelerate production in the event 
of an emergency. This* they thought, would not 
only facilitate instruction in ordnance classes 
whereby the weapon would be comparatively 
easy for gunners to master, but also make easy 
its manufacture, thereby creating the large re¬ 
serve stock of spare parts so necessary for actual 
combat. 

For over 15 years following World War I, 
this company manufactured high-grade shot¬ 
guns and hardware to remain solvent, but it 
likewise experimented on a large scale with its 
machine gun. At the end of this time, it not 
only standardized the weapon but also produced 
enough to issue to many French units in Africa 
and to several Balkan States for their air forces 
which subjected them to severe held tests. 1 hat 
they passed the rigorous conditions laid down 


in the official specifications is best judged by the 
fact these countries reordered several times. 

At Cayaux in August 1932 at an altitude of 
25,000 feet with a temperature of ~18° C, a pair 
of Darne guns were mounted on a Scarff ring 
and the weapons fired by remote control. The 
test was to subject them to low temperature and 
exposure. Records show they functioned satis¬ 
factorily. 

4 

The weapon was gas operated, as were all 
French machine guns, with no provision made 
to regulate the amount of gas bled from the 
bore to the face of the piston.. The company 
placed a port of predetermined size leading to 
the gas chamber and made it so that the indi¬ 
vidual gunner could not get it out of adjust¬ 
ment. That the largest possible orifice was used 
is attested hv the fact that the aviation model 
Darne had an abnormally high rate of fire. 

The weapon can be fed by both metallic strip 
or fabric belt, the system being so constructed 
that by rearrangement of parts it can be fed 
either right or left handed. The aviation model 
had lx>th a pistol grip with a trigger device 
actuated by a rearward movement of the linger 
and a synchronizing device that mechanically 
released the sear and controlled the firing of the 
weapon through the propeller. When the gun 
is fired and pressure is exerted on the piston by 
the gases, this piece is driven forcibly to the rear. 
At the same time the gas piston starts to com¬ 
press the driving spring. If the trigger bar con¬ 
tinues to be held down, the piston cannot be 
caught by the scar at the end of its backward 
movement and the driving spring reacts in turn 
to throw the whole group forward, repeating the 
firing cycle. 

These alternating movements of the gas piston 
shuttle the firing mechanism in the longitudinal 
slideways of the receiver. The breechblock cov¬ 
ers the upper solid part of the gas piston of 
which it is an integral part. The rear spur of 
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this piece is set in a recess corresponding to the 
aft end ol the upper portion of the piston. When 
the latter moves forward under the impulse of 
the driving spring, the sliding movement of the 
recoiling mechanism in that direc tion is stopped 
at the end of its slideway. The piston with at¬ 
tached firing pin continues on its course. 

The projection conies in contact with the 
corresponding cam on the breechblock which 
is opposite it. I lte breechblock is thus jacked 
up at the rear and held in this position placing 
the piston in alinemem necessary for its for¬ 
ward movement. This rising of the breechblock 
brings it into its seat in the oblique recess made 
above its upper portion. 

The rear lace ol the breech is then buttressed 
against the supporting part at the alt end ol the 
recess securely locking the mechanism. This 
piece is specially heat treated as it has to stand 
the shock which will be produced by the explod¬ 
ing powder gases. The loc king mechanism thus 
raises the bolt in the rear making way lor the 
gas piston to continue its lot ward movement. 
The latter is provided in the front portion of 
its solid part with a firing pin which comes for¬ 
ward to strike through the opening in the bolt 
face against the primer of the cartridge. The 
round cannot be hied until the gas piston has 
raised all parts into battery and the arm conse¬ 
quently is safely locked. 


As pressure builds up in the bore and the pis¬ 
ton is thrust backwards by the impact of the 
gases, one of the two cams borne on its upper 
solid part comes in contact with the lock. The 
effect is to bring the rear of the breech into the 
axis of the upper slideways of the receiver. 

As the unsupported brccch no longer opposes 
the sliding movement, the piston pulls the 
breechblock rearward, at which point the ex¬ 
tractor withdraws the empty cartridge case from 
the chamber. In this recoiling movement the 
breechblock strikes near the end of its course, 
the rear stud of the ejector forcing it to pivot. 
This osc illation brings the front stud into the 
path of the cartridge case, throwing the empty 
case through the ejection slot in the receiver. 
I he piston and its components then reach the 
end of their course, at the same time compress¬ 
ing the main driving spring. 

Dmiug this part of the cycle the cartridge 
carrier has previously seized between its claws 
a cartridge at the base of the case, and pulling 
it to the real extracts it from the' belt. At this 
moment the rear face of the daws is buttressed 
around the rim of the incoming round. During 
the first fractional inch ol pulling the can ridge, 
the bullet pusher, actuated by its strong spring, 
presses against the front end of the bullet and 
follows it as it moves backwards. Thus the efleet 
of inertia is neutralized with a view of avoiding 
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the malfunction commonly known as a short 
round. 

After having exerted its anion, the bullet 
pusher is cammed forward again by the trans¬ 
verse movement of the next cartridge sliding 
into the feed slot. As soon as the point of the 
Imllet has passed into tlu* clear, the bar actuated 
by the cartridge carrier spring raises the incom¬ 
ing round at its middle part. The cartridge at 
ibis point assumes an angle of approximately 
15* with the point of the bullet resting a little 
above the axis of the bore. During this final 
movement the front buss of the feed cam strikes 
the free end of the small rod carrying it towards 
the rear and the round is chambered. The action 
in battery is ready to repeat the cycle il the trig¬ 
ger remains depressed. 

I he Darnc has often been erroneously re¬ 
ferred to as another type of Hotc hkiss machine 
gun because of its physical appearance and the 
fact that both are gas operated. Many things in 
the basic design of the Dante machine gun. how¬ 
ever. are to be found only in this weapon. The 
feed system is indeed unique both as to |x>sition 
and method of operation. The two claws at¬ 
tached to the gas piston withdraw the incoming 
round from the feed way alter it has been pushed 
from its link by an odd device that cams the 
cartridge positively bac k by pushing with great 
lone on the nose of the Imllet. I hey also prop 
the round up on a 45-degree angle, with two 
lingers attached to the gas piston, without relin¬ 
quishing its hold. This unusual method ol feed¬ 
ing has many good features, such as performing 
all its necessary functions on the powerful re¬ 
coil stroke of the piston where there is surplus 


energy. The design also makes possible a short 
bolt stroke. These two features contribute much 
to the weapon's high rate of lire, that has been 
vouched for by competent American observers 
to be as high as 1,700 rounds a minute when the 
7.5-nmi i ilie cartridge was used. 

The French mania for economy may have 
been the biggest factor in the lack of success of 
this gun, as the Darnc (at. did everything pos¬ 
sible to cheapen its construction, offering as an 
argument the short life of an airplane which 
made it foolish to build a gun that involved too 
much expensive machining. These guns were 
furnished to the French Government in 1931 
for 700 francs, then equivalent to $28. Such a 
price was more in keeping with the cost in 
America of a good single-shot ride than it was 
for an aircraft machine gun. At this attractive 
price the company, in the period from 1918 to 
1931. sold 11.000 machine guns in all. Serbia 
got 2,500, Italy 1.000, Spain 1,200. brazil 150, 
and the remainder were delivered to France at 
a rale of 10 a clay. 

The aircraft version was also adopted by 
Lithuania following a competitive test held in 
December 1934. In May 1935 a brilish commis¬ 
sion arrived at the I)aitie plant to witness a test 
ol the guns lor the purpose of buying license 
rights to manufacture them in Great Britain. 
The weapon passed the French test but failed 
at a later trial in England. 

The Dame Go. look great pride in the fact 
that the weapon did not have a single piece of 
forged steel in its construc tion, making possible 
production of an inexpensive yet reliable gun. 

A tourelle magazine was also designed lor avi- 
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ation use, having the unusual capac ity of aOO 
rounds available for continuous fire. The 
double-barrel Cast machine gun, which was then 
held in such high esteem by both German and 
Allied ordnance officers, had a maximum cyclic 

m 

rate of lire of 1,800 rounds a minute. By mount¬ 
ing two Dame guns side by side to resemble the 
much heavier Gast, the arrangement gave a min¬ 
imum of 2,400 shots per minute. The company 
was proud of this system of mounting and cata¬ 
logs appeared in many languages showing its 
alleged superiority. 

Several hundred guns were sold to Spain 
which were used in the Moroccan campaign. On 
these weapons was installed the load indicator, 
a device that showed the gunner not only if the 
gun was loaded but the amount of ammunition 
left in the feed box. 

Following what it considered the success of 
the aircraft model, the Dame Co. then devel¬ 
oped a light machine gun, a heavy one for in¬ 
fantry use, and an antitank automatic gun c ham¬ 
bered for the 11-nun military cartridge. 

All Darnc machine guns were rough in ap¬ 
pearance, being produced in this manner inten¬ 
tionally since refinement in appearance would 
only add to the cost. Cheapness and ease of 
manufacture were the main points considered 
in their design. 

The barrel was made with exterior projections 
and the gas port had a conical exit into which 
the gas tube fits. The piston had only three 
bearing surfaces, one at the front where the force 
of the gas was taken in and two at the rear where 
it fitted loosely in the guides of the receiver. The 


feed mechanism was one of the most positive 
known, being actuated by the recoil stroke of 
the gas piston. The two lingers holding the car- 
uidge in position for chambering were indeed 
unique. 

Initial extraction was employed to loosen 
the empty cartridge case before the extractor 
snatched it from the chamber. Kjection also was 
satisfactory. The heavy bolt was securely locked 
dming firing by a shoulder on the gas piston, 
camming the rear of the bolt up into the lock¬ 
ing recess milled into the receiver body. Had 
many ol the ingenious methods employed in this 
cheaply constructed weapon been given refine¬ 
ment and placed in a well-designed receiver, it 
no doubt would have been among the best ol 
the gas operated type. 

The Dame Co., in 193. r >, also tried designing 
a 25-mm aircraft motor cannon with rounds 
being fed to it from a belt with metal clips. This 
wcajxm was placed in sec ret status by the French 
Government and, when France was overrun by 
the Germans in World War II. it, with all data 
on its performance, fell into enemy hands. This 
weapon was reputed to have fired at a rate ol 
750 shots a minute. Experiments were also made 
with a triple 7-iiini rifle caliber machine gun, 
but it. like the 25 mm automatic cannon, never 
got beyond the prototype stage. 

Dame machine guns have been mentioned 
both favorably and otherwise, hut on two things 
everyone is agreed. File most outstanding fea¬ 
tures about the factory were the outmoded ina- 
thinery the company used and the poorly illu¬ 
minated. cramped quarters in which 400 men 
had to work. 
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BEARDMORE-FARQUHAR AIRCRAFT MACHINE GUN 


The Beardmore-Farquhar machine gun was 
one of the lightest machine guns ever con¬ 
structed, weighing only 1 ()54 pounds with a 77- 
shot drum magazine attached and loaded with 
the .303 British service cartridge. This weapon 
was the invention of Col. Moubray Gore Far- 
quhar, of Birmingham, England, and was manu¬ 
factured by Messrs. William Beardmore & Co., 
also located in Birmingham. 

Many special features were claimed by the 
promoters, such as its cheapness to manufacture, 
the practically jam-proof mechanism, perfect 
breech locking and a safety feature making it 
impossible to fire the weapon without the breech 
being securely locked. It was recommended that 
no oil be used on the highly polished close-fitting 
median ism, thus making it an ideal wca|x>n for 
an observer in a plane where great altitude 
gummed up the working parts of similar firing 
mechanisms that demanded lubiication. The 
makers of the gun also claimed the heat of the 
barrel did not alien the other parts, as they 
would continue to function properly even if the 
barrel was reel hot during the entire time of 
opera t ion. 

T he weapon was similar in appeal ante to 
other drum fed observer guns that had been used 
so successfully bv the British Royal Air Force 
during World War I. The manuktcimeis, how¬ 
ever. considered it to be a real improvement over 
similarly constructed ones because of its unusual 
method of operation. 

The most unique feature of the gun is the ex¬ 
tensive use of springs for its operating energy. 


ing without the jarring effect of a straight gas- 
piston driven mechanism. The piston is con¬ 
tained in a cylinder which is fastened to the 
barrel and connected to the bore by a drilled 
orifice. The main driving spring is housed in 
the front end of a part known as the spring 
tube, with a kind of scar device also located in 
this part. The front of the housing is held in 
position by a tube cap and fore end piece. 

The design of this peculiar weapon also has 
what is called the bolt-dosing spring. It is placed 
around a central rod, and when installed, is lo¬ 
cated at the rear of the spring tube underneath 
the barrel. v 

When the cartridge is fired and flu* bullet 
passes the orifice in the barrel, gas is bled into 
the gas-cylinder chamber forcing the piston rear¬ 
ward and compressing the main spring until it 
is held in this position by the catch or sear. The 
spring is thus compressed between the catch and 
head of the tube. It remains compressed until 
the resistance to turning the bolt head, caused 
by the pressure of the gas in the chamber working 
on the loc king lugs against the body, is so reduced 
that it can be overcome by the strength of the 
compressed spring. 

File main spring held securely by the scar, 
with its firm abutment against the holding 
washer, extends rearwards carrying with it the 
bolt earlier to which the bolt is attached. The 
force of the main spring, upon opening the holt, 
extracts and ejects the empty cartridge case and 
compresses the bolt-closing spring. The main 
spring, now being fully extended and no longer 


It is placed in the unusual classification of being pressing against the sear and catch, disengages, 

actuated by both gas piston and spring. The allowing the now-compressed bolt-closing spring 

power of the exploding powder charge docs not to start counterrecoil movement of the parts, 

act directly on the bolt's unlocking mechanism They in turn strip a fresh round from the feeder 

but compresses and stores up spring energy until and return the main-spring-sear washer and pis- 

tlic bore pressure drops to a safe operating limit. ton to battery position and in the final move- 

The holt is then unlocked by the smooth action ment forward lock the bolt securely to the barrel, 

of the strong spring, which gives positive unlock The breech action is of the straight-pull type 
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whereby the boh carrier slides in slots outside 
the body. The carrier is provided with an in¬ 
ternal cam slot which engages the bolt arm. The 
boh is ( (imposed of a non-iotat ing cot king piece 
and a rotating bolt head. I lie locking lugs arc 
at the front of the bolt head and engage with 
coiresponding resisting shoulders located in the 
receiver directly behind the chamber. W hen the 
lugs have entered the body, the arms engage its 
lace. The bolt arm. continuing its forward move¬ 
ment. is turned by the cam slot until the lugs en¬ 
gage the resisting shoulders and the bolt is se¬ 
curely locked in battery. The extractor, in its 
final movement forward, cams itself over the rim 
of the chambered round. 

The ejector consists of a pin supported In a 
spring and housed in the boh. with the point 
of the ejector pin protruding through tlie* hue of 
the bolt. When home over the hue ol the car¬ 
tridge. the ejector pin is depressed flush with the 
bolt hue. Hut if the empty case has been ex¬ 
tracted far enough that the front end is not sup¬ 
ported by the chamber, the ejector pin jumps 
smartly forward throwing and pivoting the 


empty case through the ejection slot in the left 
side. 

I hc holt alwavs remains locked in the Heard- 
morc-Farquhar until the lorcc required to un¬ 
lock it is less than the strength ol the compressed 
main spring. This makes it impossible for am 
extra amount of gas pressure to hasten unlock¬ 
ing. or for that matter, affect the operation in 
am way. 

The feed mechanism is also very interesting 
in that it is a rotary affair holding two layers 
in the drum. The cartridges are put under spring 
tension and likewise indexed and stopped by a 
spring-loaded catch. I he entire drum can be 
unloaded matutallv in an instant by depressing 
the two feed stops simultaneously. 

It was claimed that the operating mechanism 
was not as likely to heat up from barrel heat its 
other guns of similar design. Since the connect¬ 
ing parts of the metal were ol reduced section or 
skeletoni/.ed to a great degree, the heat was thus 
confined onlv to the barrel. 

To simplify further the construc tion of the 
weapon, there were no radial fins or like ar- 
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rangemcnts on the barrel lor cooling purposes. 
On an official test the weapon fired (HO shots in 
rapid succession without jamming from over¬ 
heating. The manufacturer contended a weapon 
of such design would never be called on in air 
combat to equal or exceed this. Therefore, he 
could not see the logic of adding to the weight 
by placing more metal into the barrel. 

The inventor demonstrated on every possible 
occasion the good features of his weapon and 
personally fired it. The colonel must have been 
a good marksman as well as an ingenious in¬ 
ventor, as lie once plac ed 7u hits on a target with 
a one-drum burst, at the required military range 
distance. 

On 14 November 1010 the Koval Air Force 

i 

gave the Beatdmoic-Faiqtihar machine gun an 
official aerial test. The weapon was presented 
by Colonel Farquhar and immediately fitted in 
a Bristol fighter mac hine on a Sc aril-ring mount¬ 
ing. Firing trials were then carried out at high 
altitudes. The pilot was Flight Lieutenant Rea 
and the gunner, Flight Lieutenant Fync lies. 
Twenty rounds were fired automatically at 4,000 
feet and the gun func tioned perfectly. At 18,300 
feet, 320 rounds were fired at various angles of 
elevation, depression and training. 

Up to a maximum firing position it was re¬ 
ported the gun was very easy to handle at any 
desired position and no difficulty was experi¬ 
enced in shipping and unshipping the rotary 
magazine. The rate of fire at the maximum alti¬ 
tude attained, 18,300 feet, was figured at 430 
rounds per minute, which was considered the 
limit for ground firing. The angles of elevation. 


depression, and training in a firing position were 
the same as obtained by other guns that had 
been previously tested on the same mounting. 

1 he cartridge cases were ejected about 6 feet 
out of the gun and carried by the slipstream past 
the fuselage of the aircraft. Only in one instance 
did the ejecting of an empty cartridge case fail. 
This occurred in the last round of the first 
magazine w hen firing at the maximum elevation 
in altitude. 1 he cartridge case was eventually 
extracted by alternately withdrawing and releas 
mg the bolt about 20 times. The case was un¬ 
fortunately ejected overboard but it was thought 
by the gunner that the jam was due to faulty 
ammunition, probably to an over-sized rim. 

No other stoppages or jams occurred during 
the remainder of the test. During the (light, 
loaded magazines had been placed flat on the 
Moor of the aircraft and the vibration released 
the spring-loaded cut-off in the feed which 
opened it and emptied the ammunition on the 
floor. Ordinarily during flight these magazines 
or drums would have been slowed on a stud 
It was agreed that excessive vibration Ion led the 
cut-off projection during the stowing of the 
magazine, thus causing the loss of the ammuni¬ 
tion. 

The authorities in charge ol the test recom¬ 
mended that a stop on the magazine he placed 
immediately behind the cut-off to eliminate the 
above possibility, as it was sometimes customary 
for pilots to carry the drums on the floors of 
their planes. It was also suggested that the flat 
steel rod connected to the reciprocating breech 
mechanism should have a guard over it, since it 
was possible for the gunner’s fingers to be in the 
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way of the recoiling breech. The guard would 
also prevent oil thrown out by the engine from 
getting into the working parts of the weapon. 
Another recommendation was that an additional 
handling advantage could be obtained by adopt¬ 
ing a round section handle projecting to port 
about two inches and bent downwards to form 
a hand grip instead of the present method of 
handling. 

The testing board s conclusions were that the 
gun compared very favorably with other weap¬ 
ons of similar design, with the additional ad¬ 
vantage of having less kick. The rate of fire was 
not quite as high as similar designed guns. The 
weapon was lighter and less liable to jams. A 
much more extensive trial would however be 
necessary before a definite conclusion could be 


arrived at on the foregoing points as well as the 
behavior of the gun after ordinary long service 
usage. It was further noted that the 77-round 
drum could be detached and a 5-round maga¬ 
zine, using the infantry cartridges in their pres¬ 
ent clips, could be placed on in a matter of sec¬ 
onds, converting it quickly from an aircraft gun 
to a lightweight automatic rifle for infantry use. 
The rapid-change barrel system employed by 
this weapon was also commended. 

After tests conducted at a later date the Brit¬ 
ish Government decided that the weapon was 
not so much superior to others of similar nature 
already in existence as to justify its over all 
adoption as the Royal Air Force observer gun, 
and with this decision all work and development 
stopped. 



Chapter 16 

BRIXIA MACHINE GUN 


The Brixia machine gun Model 1920 was de¬ 
vised by engineers of the Brescia Metallurgical 
Works, formerly the Tempini-Brescia Company, 
producers of 40,000 Fiat machine guns under 
Italian Government contract. From their back¬ 
ground and a comparative study of all known 
machine gun mec hanisms, they developed what 
was considered an improvement that “fulfilled 
in all respects the requirements suggested by ex¬ 
perience of five years of war.” In the weapons 
design special attention was paid to: (li Light¬ 
ness, yet reliability of construction; (2) simplicity 
and solidity ol component parts; (3) maximum 
case in stripping and assembling; and (4) safety 
and ease ol operation. 

One of the Brixia s most unusual features was 
llie complete housing of the recoiling parts to 


prevent introduction of sand, dust or other for¬ 
eign matter that would hinder operation. In the 
event of premature explosion of a can ridge the 
operator was fully shielded by the encased re¬ 
ceiver. The method of feeding was also claimed 
by the producers to be much simpler than that 
of other machine guns. The gun was fed auto¬ 
matically by metallic loaders formed into rec¬ 
tangular boxes and attached to the receiver. 

There was also incorporated in the weapon a 
means of regulating rate of fire while the gun 
was in action. Cooling was accomplished both by 
air and water. When water cooled, the conven¬ 
tional jacket was used, but in the aircraft model 
the barrel was cooled with radiation of the 
flanges that were an integral part of the barrel. 
For the water-cooled version the barrel was 
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Components of the Brixid Machine Gun. 6.5 mm. 


slightly conical with cylindrical adjustments at 
the end for sliding it in and out ol the packing 
gland that was located at the lore and aft end 
of the jacket. The barrel was copper plated at 
the two points of com art. to prevent rust from 
forming at these spots. 

Another selling point brought forth by the 
manufacturer was that all parts were inter¬ 
changeable, allowing the gunner to make re¬ 
pairs in the field, merely by changing compo¬ 
nents. (deal emphasis was placed upon the fact 
that this could be accomplished without the aid 
of tools. 

The rilling depended on only four grooves to 
the right to put rotation on the G.a-mm bullet. 
The breech end of the barrel had a projection 
that c ame to rest in the corresponding recess of 
the receiver. The designers believed that four 
lands and grooves were* suffic inn to give the bid* 

n n 


let all the rotation needed and that the resultin' 
reduction of friction would prevent overheatir 
and enable longer bursts to be fired. 

The recoiling mechanism consists of the boll, 
barrel, barrel extension, and what is called tin 
otturatorc." or recoil catc h. The holt has a cir¬ 
cular section and attac hed to it is a rectangular 
projection which moves forward during counter- 
recoil and comes to rest in a corresponding slot 
milled in the upper part of the receiver. The 
projection of the bolt is constructed in two 
pieces. In the upper part two holes house mov¬ 
able fingers which serve not only to lock the boll 
but to regulate rate of fire. 

Also in the receiver body is a transverse slot 

4 

for the passage of the recoil catch which buffs 
tJie recoil movement of the barrel extension after 
being unlocked from the boll. In the center of 
the projection a recess, through which the breech 
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k passes when in battery, rests upon the rear 

.6usc ihe safety spring. The latter holds the 
king lever up in line with the slot cut for its 
:l when the breerh lock is removed from its 
.itli by being in the locked position. 

In addition, a slot is cut high up on the lett 
de of the receiver for the ejection of empty 
m idges and an opening on its lower right side 
ovides for the introduction of ammunition by 
tans of a magazine. I he ejector is a portion ol 
ie receiver made to bun into the base of the 
npty cartridge. It recoils rearward while being 
.•Id by the extractor, which is peculiarly located 
) top ol the bolt. 

1 lie trigger arrangement consists of a button, 
t movement of which is limited by the rate-of- 
e regulator, a goose-neck-shaped bolt inserted 

id held transversely in the receiver. While in 

§ 

; various |x>sition$ and in conjunction with the 
igger mechanism, it lengthens or shortens the 
iivel ol the recoiling parts. This unusual firing 
vice is provided with a thumb piece that pro¬ 


thc projection. Directly above it is a hole 


trudes from the left side of the receiver and. In 
means of linger pressure, controls the speed of 
operation. The regulator itself is an eccentric: 
bolt. The cylindrical part is moved along an 
axial plane while the periphery of the other half 
has two grooves which are at variable distances 
from the axis of rotation, and in which rest the* 
tops of the middle fingers that serve to accelerate 
the recoiling action rearward. Pushing down the 
regulator on the left side of the gun with trigger 
button depressed at various levels controls the 
distance of movement foie and aft. 

I o operate the Brixia. a loaded magazine is 
inserted in the corresponding slot until the loos¬ 
ening oi the restraining catch shows it to be com¬ 
pletely seated. With his light hand, the gunner 
draws the charging handle attac hed to the load¬ 
ing bar back smartly lor the maximum distance 
and releases it. The recoiling parts are then sent 
forward with great speed by the compressed 
driving spring. On the way to battery they strip 
Ironi the magazine attached on the right lower 
side a live round and by the employment of two 
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lower flanges guide the cartridge into the cham¬ 
ber. When this is accomplished, the loading bar 
carried by the recoiling parts returns to its orig¬ 
inal position, locking itself on its catch. The 
breech lock, being pushed forward from the 
breech, is inserted between the loading bar and 
recoil mechanism to insure complete locking be¬ 
fore the act of filing. 

The firing pin, held back by the front part of 
the cocking lever, is now in the cocked position. 
By pushing forward on the trigger button, the 
round is fired. The pressure of the exploded 
powder charge causes the recoil of barrel, bolt, 
and bolt extension all locked sec urely together 
for a distance of about 5 millimeters. At this 
point the weapon begins to unloc k as the breech 
lock turns over backward and by doing so acts 
as an accelerator. 

After the short recoil the barrel extension is 
Stopped by a buffer. The bolt, now unlocked 
from the barrel, continues to the rear, carrying 
the empty cartridge case gripped at I he top of its 


rim by the extractor. At a distance slightly 
greater than the over-all length of the incoming 
cartridge, the base of the brass case hits the ejec¬ 
tor projec tion that is an integral part of the re¬ 
ceiver and kicks the expended case out the upper 
left side of the receiver. The recoil movement is 
stopped by a buffer housed in the bac k plate and 
under the influence of the driving spring and 
the buffer stal ls the operating parts into counter 
recoil. The magazine-fed cartridge slips into po 
sition in the carrier and is lifted up in line for 
the incoming boll to strike and thrust it into the 
chamber. 

The bolt is now locked to the barrel and ex¬ 
tension and the firing pin remains in a cocked 
position provided the firing button is not de¬ 
pressed. In order to execute continuous fire, the 
firing lever must remain pressed down as far as 
possible. The lever is then placed at the bottom 
of the inclined face and will allow the weapon to 
fire automatically. When so held, a maximum 
rate of (KM) shots per minute is attained. 





Chapter 17 

MENDOZA LIGHT MACHINE GUN 


Senor Rafael Mendoza, a foreman at the Na¬ 
tional Arms Co., Mexico City, D. 1\. in 1020 

I started the design and development of a light 
machine gun. 'Twelve years later he felt his 
working model was at a }H>int of pet lection that 
would justify testing l>v the Mexican war de¬ 
partment for official adoption. 

The gas operated weapon had a non-recoiling 
Lair-cooled barrel and a 30-shot spring-loaded 
double-column magazine. Its maximum rate of 
lire was 500 shots a minute and its weight was 
18*4 pounds. It could he fired both semi- and 
full automatic, the holt remaining open after 
the trigger was released. The maga/ine was lo- 
rrated on the top right side of the receiver whic h 
did not necessitate the offset ting of the sight 
I system. 

The standard Mendoza gun came with bipod 
but it could he instantly adapted to antiaircraft 
mounting. The barrel, which had cooling fin*, 
was chambered for the Mexic an infantry Mause r 
7-nuia rifle cartridge and could be changed in a 


matter of seconds when necessary. A Hash hidcr 

j 

was always incor|K»rated in the design. Barrel 
removal in the field was accomplished in the fol¬ 
lowing manner: Tirst the gun was loc ked, after 
which the barrel latch on the lorward end of the 
receivei was picssed in: the large lug holding 
the barrel to the receiver was freed; and the bar¬ 
rel could then he pulled lorward. 

The weapon was constructed with only 22 
working pans. Tin's fact alone showed great skill 
in design and planning, as such simplic ity elim¬ 
inated many malfunc tions. 

In October 1032, at the Rancho del Charm, 
1). T., the Mendoza, along with several other 
light machine guns, was officially tested under 
stiict security l>\ a board <>l officers representing 
the Mexican Government. They were greatly 
impiessed by tlu* performance of this Mexican- 
designed and produced light mac hint* gun. After 
consulting with Mendoza, the government in 
|line 1933 invited VI. II. Thompson, a well- 
known New York engineer who had previously 
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done ordnance work for Mexico, to visit the 
National Anns plant for refinement of the 
weapon. This was done and in August HI-1.1 the 
president of the republic ordered the limited 
manufacture of the improved gun for further 
test and experimental purposes. 

This work was carried out in great secrecy, 
even to its adoption as the Mexican Army's stand¬ 
ard light machine gun in December 1933. On 
6 June 1934, after all tests and experiments were 
successfully concluded, the National Arms Fac¬ 
tory was ordered to proc eed with full production 
on these efficient lightweight weapons. The gov¬ 
ernment took over Mendoza's invention, paving 
him well both in money and honors and applied 
bn a patent in the United States in his name. 
The first twenty guns were issued to the 18th 
Infantry Battalion, then stationed at Chapul- 
tepec. 

The Mexican Commission of Military Studies 
requested that as soon as delivery was made of 
the Mendoza machine guns they he distributed 
to the tactical units, as follows: 18 guns to each 
cavalry regiment and 24 to each infantry bat¬ 
talion. They were to replace the automatic weap¬ 
ons with which the troops were armed at the 
lime, namely—I lotchkiss, Coll, and Vickers, all 
of whic h were eventually withdrawn and put in 
reserve as the new Mcndo/as were received. 

After the army had already been armed se¬ 


cretly with this weapon, the Mexican war rlc 
partment published the following bulletin: 

“Order No. 42, 0 December 1934. 

“By order of the Substitute Constitutions 

m 

% 

President of the Republic dated 31 October 
1934 the Mendoza machine gun rifle (‘fusil 
ametiallador ) and the Mendoza light machine 
gun are hereby declared regulation in the Mcxi 
can National Army and Navy. The War Depan 
ment has already taken the necessary steps that 
the corresponding armed units may be equipped! 
with this material with as liule delay as pos) 
sible.” 

I 

The weapon has many advanced features, al 
though the main principles ol operation arc at 
old as automatic firing mec hanisms. Basical m 
and from an operational standpoint it is a Leivifl 
ac tion but this system is noticeably improved b 
incorporating a double cam slot. The device dii‘ 
much to equalize the torque and consequent!' 
reduce the locking friction, so common when the 
bolt face is held securely behind the cartridge 
base. 

Although the gas cylinder greatly resemble) 
the Hotchkiss, the conventional method I/, 
which it encloses the piston is not employed. In 
stead, a cuplike arrangement in the gas assent 
bly houses a short and se parate piston whirl 
after a briel stroke rearwards allows ihe powder 
gases to dissipate into the air. This is exactly tint 
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reverse of the ordinary gas-operated firing mecha¬ 
nisms. 

The selector switch is located on the left side 
of the receiver above and slightly in front of the 
trigger guard. A most unusual cocking method 
is employed. On the left side near the end of 
the firearm projects a small piece to he pulled 
hv the left hand directly to the rear until the 
sear engages and holds the gas piston and holt 
in a retracted position. 

The living pin is unique in construction. 
Driven forward into the primer of the cartridge 
by its attachment to the bolt extension, it is 
made with two identical protrusions so that 
when a lip is broken off it may be remedied 
simply by reversing the ends. 

Another interesting feature is the ejector, a 
long finger pinioned in the right side ol the re¬ 
ceiver and an integral part of an assembly which 
includes a holt-hold-back device. The real end 
of the bolt is used as a cam on the right side so 
that as it moves to the rear it noses the cjcctoi 
and hold-back device out of the way. But as the 
aft end of these members is struck, the cammed 
surface forces the ejector’s nose back into a slot 
in the forward part of the bolt, while the nose 
oi the hold-back moves into a non h on the boll’s 
right side. 


No provision is made for head spacing as 
neither barrel nor receiver has the necessary 
threads. The barrel is simply inserted into the 
receiver, its rear end being slotted to take the 
locking key. The latter also passes through the 
receiver and is held by the same retaining pin. 
On the last shot a three cornered stop attached 
to the magazine follower protrudes past the lips 
of the magazine into the receiver, blocking the 
movement of the hold back pawl. Thus the 
empty magazine holds the bolt to the rear with 
the expenditure of the last cartridge. When a 
fresh magazine is inserted, it releases the rear 
sear, at the same time letting the bolt come for¬ 
ward just enough for it to engage the notc h in 
the ac tuator, t his makes instant ac tion possible 
with the weapon alter a loaded magazine has 
been placed in position. 

To lire: the Mendo/a Model C HKM, the o|>- 
crator, genet ally prone, inserts a loaded maga¬ 
zine into its locking recess on top of the receiver. 
If automatic lire is desired, the selector switch 
is moved lot ward from its safety position. The 
charging handle is pulled with the left hand all 
the way to the rear until the hold-back sear en¬ 
gages its notch in the bottom ol the bolt extern- 
sion. the shot! gas piston remaining in its hous¬ 
ing under the gas port. 
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Being cocked and with a cartridge in place for 
stripping, the weapon is now ready to fire. A 
pull of the trigger to the rear disengages the sear 
and the operating parts are driven forward by 
the tension of the compressed driving spring. As 
the bolt face passes the rear of the double col¬ 
umn-type magazine, it pushes the first cartridge 
from the lower right edge of the magazine as 
the extractor cams itself over the cannelure of 
the cartridge. When the cylindrical bolt has 
chambered the round and stopped, the eight 
locking lugs of the boh arc in line with the fixed 
lugs. The boll extension, still three fourths inch 
from battery, continues forward, rotating the 
bolt and locking it to the receiver. 

The rotation removes the obstruction from 
the path of the firing pin. This piece, attached 
by a lug on the bolt extension-projecting ver¬ 
tically through the firing pin and bolt, can now 
Ik driven forward to fire the round. As gas push¬ 
ing the bullet through the bore reaches a port 
11 inches from the breech end of the barrel, a 
portion is released into the short gas.piston. The 
bolt extension moves rearward about three- 
fourths inch before its lug strikes the cam in 


the bolt slot. The firing pin, which is a cylin¬ 
der with a point on each end, starts backwards 
with the actuator. 

The continued movement of the extension ro 
tates the bolt, unlocking it and carrying it to the 
rear. The extractor in the left side of the bolt 
body withdraws the empty cartridge case from 
the chamber. As the bolt and bolt extension keep 
on, the ejector contained in the right side of the 
receiver strikes the cartridge case at its base, 
knocking it through the left side of the slot in 
the receiver. The full energy of the moving 
parts is absorbed by compression of a driving 
spring. At the completion of the recoil stroke 
the whole assembly is started into counter recoil 
movement to feed, lock, and fire each round. 

Mexican military authorities were justly 
proud of the Mendoza, as it was very efficient 
and served the purpose for which it was de¬ 
signed. The Mexicans have always been ad¬ 
mirers of fine wca|x>ns and their history includes 
inventions that have contributed much to the 
art and development of automatic arms. On 
this list Ralael Mendoza’s contribution ranks 
high. 


Chapter 18 

CHATELLERAULT MACHINE GUN 


The French, ending World War I with the 
realization that they had been armed throughout 
the conflict with the worst automatic weapon 
ever designed, the Chauchat, were the first of the 
Allies to adopt a post-war machine gun. This 
new arrival was the Chatellerault, named after 
one of the French Government arsenals. Manu¬ 
facture d*Amies de Chatellerault. It was in de¬ 
sign very similar to both the Bcrthier and the 
American (Browning) B. A. R., having many 
features of each. 

It first made its appearance in prototype stage 
in 1921 but was not officially adopted by the 
French Army until 1920; and then only after 
many modifications had been made on the orig¬ 
inal, giving it even more Browning character¬ 
istics. About the only basic difference was the 
employment of a box magazine holding 30 
rounds inserted from the top that made un¬ 
necessary the forked piston used on the 1». A. R. 

The Chatellerault had two triggers housed by a 


guard, the forward one for single shot, the rear 
for automatic fire. A gas device, that could be 
regulated, worked in conjunction with an ad¬ 
justable back-plate buffer to permit variable 
rates of fire at the control of the gunner. The 
top magazine arrangement made necessary an 
awkward off setting of the sight. 

The French had found from earlier attempts 
at machine gun design that their 8-mm Lebel 
rifle cartridge with its stubby and steep conical 
rimmed case was most certainly not the best- 
shaped cartridge for automatic use. Therefore 
included in the plans for this gun were draw¬ 
ings for a completely new round of ammunition. 
I he result was a 7.5-mm rimless cartridge case 
with practically no taper on it. very similar in 
appearance to the Swiss Army cartridge from 
which it was closely copied even to the boat-tail 
149-grain cupro nickel bullet. 

I he Chatellerault weighed slightly under 20 
pounds and was not only heavier but much more 
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expensive to make than the Chauchnt, since the 
latter gun was more of a plumbing assembly 
than a precision-made automatic weapon. 

I he Frenc h, as usual, had very little money 
for development and production of machine 
guns. As it has always been a policy of theirs to 
encourage adoption of their own weapons by 
friendly powers and prospective Allies, their 
military attaches who were located in such coun¬ 
tries were instructed to spread favorable reports 
on the performance of the Ghatellerault ma¬ 
chine gtm. even before it was officially tested, and 
to indicate it would be available for purposes 
of adoption il the authorities could be interested. 

In 1925 the Yugoslav Government was carry¬ 
ing on a competitive trial in which several Euro¬ 
pean-made machine guns were tested. The 
Hotchkiss Co.’s entry made the most satisfactory 
showing and was on the verge of being con¬ 
tracted For when the French attac he offered the 
Ghatellerault gun at the ridiculously low price 
of 2,000 francs, although it had not been entered 
in the competition. He intimated that it had 
successfully met all the demands of the French 
proving grounds. 

A Yugoslav commission was then sent to 
France to investigate the claims of the Chatel- 
Icrault. It was Found the price quoted could not 
be met but, although higher than first stated, it 
was still considerably less than the market price 
of similar machine guns. The catch this time 
was that only a few pilot models were in exist¬ 
ence as their manufacture on a large scale had 


not yet begun. The Yugoslavs, desiring an early 
date of delivery, called for another competitive 
test. This time they did not find either the 
Ghatelleiault or the Hotchkiss acceptable, the 
contract going tor a machine gun made by an¬ 
other country. 

A similar situation arose with the Rumanians 
who also sent their commission to France. How¬ 
ever. they demanded and arranged a test before 
consideration of purchase. During one of the 
demonstrations, with one of the group firing the 
weapon while other members stood by, an ex¬ 
plosion occurred in the receiver of the gun. The 
operator was seriously injured, as well as several 
others of the commission. 

The Rumanians were told that through sabo¬ 
tage;! cartridge with only enough powder barely 
to drive the bullet into the bore, caused two bul¬ 
lets to be present in the barrel for the next 
round, causing the regrettable incident. No ex¬ 
planation as to how the sub loaded cartridge had 
gotten into the feed was forthcoming. The Ru¬ 
manians, not quite satisfied with the explana¬ 
tion. in the presence of the French military at¬ 
tache, produced the same condition with a 
Hotchkiss machine gun. The result was a swol¬ 
len barrel hut no violent explosion occurred. 

After the weapon’s adoption by the French 
Army, a number of explosions of identical na¬ 
ture took place, and quite a few soldiers were 
injured. As the blame could not be placed on de¬ 
fective ammunition, but rather on the weapon 
itself, it is easy to understand that the French 
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soldiers were considerably exercised over ils 

j 

dangerous characteristic. The troops in the field 
asked that they he issued the heavier and out¬ 
moded Hotchkiss in place of the Chatellerault. 

The country's high command was brought to 
the realization that development work, if any, 
must be paid for by France and not by some 
smaller country, and that modification should be 
made without delay as the weapon had made 
such an unfavorable impression even among 
French troops. Necessary redesign was finally 
done, but, as is usually the case, once a weapon 
gets the reputation for unreliability, its bad 
name outlives by years the correction that reme¬ 
dies the malfunction. 

It was also a severe blow to the sensitive pride 
of French military engineers that they did not 
seem able to copy either the B. A. R. or Ben bier, 
both having proved reliable weapons, especially 
since, just before the weapon was tested, news¬ 
papers heralded the new gun built in great sc- 
:recy and now ready to lie shown to the public 
for the first time. A sample follows of such ad¬ 
vance publicity, as written by a reporter for the 
Paris Echo on G February 1924: 

“A machine gun, the Chatellerault, said to be 
the invention of a French artillery officer ... is 
equal or superior to its competitors with respect 
to its manner of operation, and is far ahead of 
them in regard to facility with which it can be 
handled and its principles taught ro recruits— 
factors which arc more and more important to 
recognize owing to the short time oT military 
service and the considerable amount to war ma¬ 
terial, the handling of which nil has to be laiight 
to recruits . . . French arsenals are now working 
overtime to supply a large part of the French 
infantry with rlie new Chatellerault automatic 
rifle. A soldier can fire 30 shots from one burst 
from the shoulder with the new rifle and the 
French authorities consider it the most effective 
weapon of any army of the world. Eventually 
every French soldier will carry the new rifle.” 

It later came to light that nothing was basically 
wrong with the design of the weapon. The main 
fault lay in the pressure brought to bear by the 
two government arsenals, Chatellerault and St. 
Etienne, on high officials to have all develop¬ 
ments done at these two army-controlled fac¬ 
tories. It was pointed out by personnel of these 


government plants that they had successfully 
produced weapons for the army since their date 
of establishment. But money always being a big 
factor, these places were constantly restricted 
by their lack of appropriations, making it ques¬ 
tionable whether superior metals and proper 
heat treatment were always used. 

The phases of operation with this machine 
gun are divided into rearward and forward 
movement. The stages that take place on the 
rearward movement arc compression of the driv¬ 
ing spiing, action of the gas, movement of the 
bolt and the slide to the rear, unlocking, with¬ 
drawal of the firing pin, extraction of the empty 
cartridge case, ejection of the empty case, and 
cocking. The operations that occur on the for¬ 
ward movement are dec ompression of the recoil 
spring, feeding, locking, and firing. 

To fire the 1921 model Chatellerault, the op¬ 
erator first attaches a loaded magazine in posi¬ 
tion and pulls smartly rearward on the charging 
handle until the gas piston and bolt arc held in a 
cocked position by engagement with the rear 
sear. If automatic fire is desired, the selector is 
placed on F (Fire) and the rear trigger pulled, 
releasing the sear which allows the compressed 
driving spring to thrust the bolt and gas piston 
forward. The feed rib on top of the holt enters 
between the lips of the magazine and shoves the 
bottom round forward. The nose of the bullet 
strikes the bullet guide in the top front portion 
of the receiver, guiding the incoming round 
down towards the chamber. As the* slide and bolt 
continue forward, the base of the cartridge is 
forced by the magazine spring down onto the 
face of the bolt behind the extractor, thus alin¬ 
ing the round with the chamber. 

The nose of the bullet lias now entered the 
chamber which acts as a guide from there on 
until ihe cartridge is fully seated. When the slide 
is three-eighths inch from being Inllv lorward. 
the bolt strikes the bridge of the receiver stop¬ 
ping its advancing movement. The slide, how¬ 
ever. continues on and the lower holt link pin 
moves forward with the slide, causing the bolt 
links to rotate around the upper bolt link pin. 
The bolt is pushed up and locks the shoulder in 
the rear to the top of the receiver. Before the 
bolt links complete their rotation, the firing pin, 
which is moving forward with the slide, advances 
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Components of the Chatellerault Machine Gun. 


through the holt face striking the primer of the 
cartridge. 

The powder charge having been ignited, the 
bill let starts forward under pressure of the ex¬ 
panding gases. When the bullet reaches a point 
four inches from the muzzle, the gases pass 
through a port in the bottom of the barrel into 
a cylinder housing the gas piston. The action of 
the gas is that of a severe blow on the head of 
rfie piston, moving it back approximately three- 
eighths inch, after which the gas escapes through 
slots ill the gas-cylinder tube. During this move¬ 
ment ilie piston and slide move to the rear. 

This ac tion tends to pull the bolt down at the 
rear out of engagement with the locking shoul¬ 
der in the top of the receiver. The bolt and slide 
arc now free to move to the rear. During the first 
quarter inch unlocking movement there is no 
movement of the bolt, but the slide and the gas 
piston withdraw the firing pin from the face of 
the boh. During the last eighth inch movement 
the bolt moves bac k, slowly pulling the empty 
cartridge case free in the chamber before unloc k¬ 
ing. This initial extraction takes place while the 


bolt links are rotating and the bolt is dropping 
down from in fiont of the locking shoulder. 

With the continued rearward movement the 
empty case is pulled out of the chamber and 
held against the face of the bolt by the extractor. 
When the mechanism has traveled approximately 
live inches, the rear left portion of the base of 
the cartridge strikes the ejector which is an in¬ 
tegral part of the buffer housing. This forces the 
empty case to pivot around the extractor and Hy 
out through the ejection slot cut at the right of 
the receiver. At the termination of the move¬ 
ment the rear of the slide strikes the sear buffer 
compressing its release spring. 

When the sear buffer release moves back, ii 
allows the buffer plunger spring to force the scar 
up and catch the slide, holding it to the rear 
This ore urs only in semiautomatic fire. 

In full automatic fire the slide strikes the 
sear buffer release which flies back compressing 
its spring. In this case the rear of the sear hat 
locked the buffer down so that it will not catcfi 
the slides. Therefore the slide goes back and 
forth over the sear and its buffer, never making 
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Chatellerault Aircraft Machine Gun, Model 1934 39, 7.3 mm. Fixed. 


contact until the pressure on the trigger is re¬ 
leased. 

The safety is shaped so that, when turned to 
S (Safe), the two ribs on its shaft prevent either 
or both of the triggers from being pulled. When 
set on /* (Fire), the two ribs are freed allowing 
either trigger bar to release the sear. 

The dual-trigger system is very unique. When 
the rear trigger is squeezed, it rotates on its pin 
camming the front end of the scar up and forcing 
it to rotate, thus bringing the rear of the sear 
clown. This action compresses the scar spring 
and disengages the sear from the slide, allowing 
it to go forward under the tension of the com¬ 
pressed recoil spring. This action constitutes full 
automatic fire. 

When the front trigger is squeezed, it rotates 
on its pin. A disconnector is attached directly to 
the trigger. Its rotation causes tlie front end to 
he depressed, which forces the disconnector up 
against the under surface of the front of the 
sear. 

When pressure on the trigger is released, this 
action forces the disconnector down against the 
forward face of the scar. It is thus snapped out 
of engagement with the trigger, permitting 
single shots to be fired. 

In order to utilize the Chatellerault for other 
than infantry use, the mechanism was modified 
for feeding with belted ammunition in lieu of 
the spring-loaded magazine. Further redesign re¬ 
sulting in faster operation made it adaptable for 
aircraft use. These changes made their appear¬ 
ance in what was designated the Chatellerault 
Tank, Armored Car. Fortress, Model 1931. Essen¬ 
tially the gun was the same as the 1924-29 
models with the exception of better heal treat¬ 


ment of parts and the substitution of a liugfc 
magazine-driven feed for the clip. 

The tank- and armored-car gun had a post and 
feed drum somewhat like the Lewis projecting 
horizontallv from the right side plate only. For 
fortress use only, as in the Maginot line, the 
same feed could be fastened on either the left 
or the right side with ejection through the bot¬ 
tom of the receiver. The weight of the gun as 
:U> pounds and the empty drum weighed ten 
pounds. These figures show the unusual weight 
ot the drum in relation to the gun. Its capacity 
of I AO rounds naturally made it muc h more 
out of proportion when loaded and secured to 
the side of the gun. 

For fortress use, the Chatellerault had as an 
accessory an unusual cooling device that oper¬ 
ated from the recoil and counter recoil of the 
bolt to inject from the chamber end a small jet 
of water into the barrel between extraction and 
loading. The French kept this feature secret, 
claiming that from a fixed position like the 
Maginot line where water was available they 
could fire bursts of unheard-of lengths without 
overheating the barrel. 

Alter the 1931 model had definitely corrected 
the bad features of the 1924—29 gun, the French 
air force, in seeking a lightweight high speed 
gun. ordered the Chatellerault Arsenal to im¬ 
prove the design further. In a relatively short 
while the Chatellerault Aircraft Machine Cun, 
Model 1934. A. TO and 39. was produced. Again 
it was basically the same as previous models. The 
“A” was for “Aile” or wing mounting; “TO” for 
tourelle installation, both drum fed; and the 
“M 31/39” was a belt-fed version for wing 
moil nting. 
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The rate of fire on the aircraft guns was of¬ 
ficially given as 1,500-1,600 rounds per minute 
but American representatives in France credited 
it with not more than 1,300 rounds a minute. 
The 1934 version had a much longer feed post 
than the Fortress model, since the magazine held 
500 cartridges. The circular feed was gear driven 
by the gas action of the gun, with a ring gear 
encircling the upper portion of the magazine 
which had the abnormal depth of 16 inches in 
order to accommodate the .500 cartridges. The 
ring gear was attached to a rack that engaged 
teeth on the body of the gas piston. To be in¬ 
stalled in a plane, the weapon had to be placed 
with the left side plate down. The magazine 
support post attached to the right side plate 
made mounting on its sides difficult in fixed 
positions. 

The French kept all work and development on 


the Ghatellerault aircraft gun in highly classified 
status, but it was learned that a 1934 model had 
also been successfully synchronized and that a 
new driving spring was employed that gave re¬ 
sults far in excess of anything previously used. 
The idea was by no means original since, accord¬ 
ing to M. Brisorgouil. Assistant Director and 
Production Manager of Chatellerault Arsenal, 
“the new type of spring has a life at least double 
that of the usual type.” 

lie considered that “the new spring provides 
a radical improvement in automatic weapon 
functioning. The design is attributed to t he Rus¬ 
sians. It was discovered by examination of Rus¬ 
sian aircraft machine guns used in Spain. . . . 
In place of forming the spring by coiling a single 
wire, the spring is formed by coiling three 
lengths of smaller diameter piano wire which 
have been twisted together." 


Chapter 19 

MADSEN AIRCRAFT MACHINE GUN 


The Aircraft Version of the Madsen 

The Danish Recoil Ride Syndicate of Copen¬ 
hagen in 1923 assigned its chief engineer, a Mr. 
Hambroc, the job of redesigning the existing 
Madsen rifle-caliber in fan try-type machine gun 
to aircraft use. because of its Hat profile, the 
weapon was comparatively easy to adapt to plane 
installation. The only significant change made 
was the addition of a muzzle booster with con¬ 
siderable restriction in its throat and a heavy 
spring bulFer to dampen out the slunk of the 
accelerated recoil the booster gave to the operat¬ 
ing parts. 

The ride-caliber aircraft version weighed l«St4 
pounds and had a cyclic speed of 1.000 rounds 
;i minute. One of the main selling points with 


this machine gun was that it could he synchro¬ 
nized lor fixed installations and still he light and 
maneuverable enough for successful flexible 
mounting. 

The Junkers aircraft plant in Denmark, which 
assembled its planes from components made in 
Germany, bought thousands of the weapons for 
use in its products. This firm was German-owned 
but in order to operate and he free of Allied 
control, it had assembly plants in Denmark and 
Sweden. It sold fighter craft equipped with 
Madsen machine guns of varying calibers to any 
country interested. 

Chambering the barrels to handle any rifle- 
caliber ammunition desired was comparatively 
easy for the Danish gun company, as it had al¬ 
ready produced over a hundred different models 
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for infantry use ranging in caliber from 6.5 mm 
to 11.35 mm and using both rimmed and can- 
neltire- 1 ypc cartridges. 

The caliber 11.35-mm machine gun had an 
oil buffing arrangement to slow the heavier but 
equally fast barrel and its extension. It too had a 
rate of fire officially stated as being 1.000 shots 
per minute. The first successful working model 
of this type of weapon was proofed at the com¬ 
pany’s range near Copenhagen in 1926. 

The mounting of the Madsen as a flexible gun 
was very unusual in appearance as the shoulder 
stock in some form was retained. Installation 
was done in pairs on the conventional Sc arf! ring 
with a bar arrangement connecting the two rifle 
butts shaped in such a manner that the gunner 
could use its center as a brace for his chest. 

Both triggers of the guns were operated from 
a single trip mechanism. The feeds were pe¬ 
culiarly shaped drums with carrying handles in 
the rear. Each gun had its separate aircraft-type 


ring sight so that the weapons could be operated 
independent of each other. Everything consid¬ 
ered, it was a very clumsy arrangement and was 
never popular outside of small countries that 
had to have low-cost aircraft armament. 

The Danish Recoil Rifle Syndicate prided it¬ 
self that its fine machinery, as well as its system 
of shop management, were of American origin. 
The owners claimed that it was the only arms 
producing plant on the continent capable of 
mass production equal to that of a similar factory 
in America. 

The cycle of operation for eac h model is iden¬ 
tical. When the belt-fed automatic machine gun 
version is prepared lor firing, the ammunition 
belt is started into the left side. The disintegrat¬ 
ing links used in the feed belt are of peculiar de¬ 
sign. The front of the link fits over the shoulder 
of the round which lias to be pulled through 
it by the feeding ac tion. The rear portion of the 
link is of the type known as the push-out or half¬ 
link, in that it does not go all the way around the 



Madsen Machine Gun, Mode'. 1926, 7 mm. Water Cooled. 
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base of the cartridge. A sharp claw of spring steel 
holds the ease firmly until it is finally withdrawn. 

Once the weapon is cocked and the first car¬ 
tridge is placed under the belt-holding pawl, the 
large charging handle on the right side is pulled 
back. This action moves the barrel extension a 
considerable distance to the rear after the bolt 
rises. The pawl holding the cartridge in posi¬ 
tion is carried to the right by the camming action 
taking place between the barrel extension and 
the piece supporting the incoming round until 
the cartridge is forced through the feed slot in 
the receiver. 

At this time a spring-loaded claw snaps over 
the rim of the cartridge. The pivoting of the 
feed arm actuates rlu* claw rearward and with¬ 
draws the cartridge from the belt, positioning 
it in the feed trough in the top of the bolt. The 
pivoting lever has by now taken its place behind 
the round. Upon release of the cocking handle 
the energy of the compressed driving spring 
sends the lever forward. The front end ol the 
bolt is pivoted down below the bore in the bar¬ 
rel. Further movement forward of this lever 
causes it to strike the base of the cartridge, ram¬ 
ming it into ilie chamber. 1'he final pivot move¬ 
ment raises the breechblock lull behind the bolt 
and the weapon is ready to fire. 

The rearward pull of a trigger releases the 
large striker which (lies upwards in an arc against 
a firing pin, detonating the primer. During 
recoil, the barrel, barrel extension, and bolt are 
securely locked for one-hall inch, until the trig¬ 
ger bar is struck by the rear of the recoiling 


bolt mechanism. This frees it, allowing the 
striker 10 be forced hack to the cocked position 
and the spring-loaded firing pin is withdrawn 
into the boll body. The guide stud then passes 
out of the horizontal groove and travels up the 
top cam of the switch plate to pivot the boh face 
upwards. The base of the empty cartridge case 
is thus uncovered, permitting the recoiling ex¬ 
tractor to apply a sudden mechanical advantage 
as it strikes the lug in the bottom of the receiver. 
The extractor claw, in one rolling motion, not 
only withdraws but ejects the empty case from 
the chamber. The case is guided out of the re¬ 
ceiver by the curved contour of the bolt until it 
falls clear to the ground. 

During the last of the recoil movement the 
barrel extension has cammed another round into 
the receiver feed slot, and the pivoting feed and 
operating arm positions it in the trough formed 
by the machined recess in the top of the bolt. 
Counterrecoil, originating in the stored energy 
of the driving spring when it starts the entire 
operating assembly back to battery first depresses 
the bolt and then drives the cartridge into the 
chamber. 

The holt and barrel extension arc then ac¬ 
celerated forward by this spring acting through 
the medium of the cammed pivoting ol the radial 
operating arm. When the counterrecoil move¬ 
ment is almost completed and the base of the 
cartridge is fully covered by the rising of the 
pivoting bolt, a cam on the arm automatically 
releases a sear if the trigger is still held rearward. 
Flic striker again Hies up to continue the cycle. 



Madsen Tank Machine Gun, 7.5 mm. 
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Models and Users of the Madsen 

Count r\ 

Model 

Bore 

Perhaps no machine gun lias been made in so 

England. 

. 1915 

7.69 mm 

many different models and bought by so many 

England. 

. 1919 

7.69 mm 

countries as the Madsen. 

The following tabula- 

England. 

. 1929 

7.69 mm 

tion covers five decades of the weapon s distribu- 

England. 

. 1931 

7.69 mm 

tion throughout the world: 


England. 

. 1939 

7.69 mm 




Esthonia 

. 1925 

. 7.69 mm 

Country 

Model 

Bore 

Esthonia . 

. 1937 

7.69 mm 

Argentina . 

1910 

7.65 mm 

Ethiopia . 

. 1907 

7.92 nun 

Argentina . 

1025 

7.65 mm 

Ethiopia . 

. 1910 

7.92 mm 

Argentina . 

1926 

7.65 mm 

Ethiopia . 

. 1934 

7.92 mm 

Argentina . 

1928 

7.65 mm 

Ethiopia . 

. 1935 

7.92 mm 

Argentina . 

1931 

7.65 mm 

Finland . 

. 1919 

7.62 mm 

Argentina . 

1935 

7.65 mm 

— - ^ 1 ^ w w w ^ ^ - 

Finland . 

. 1920 

7.62 mm 

Bolivia. 

1925 

7.65 mm 

Finland . 

. 1921 

7.62 mm 



H A A 

Finland . 

. 1923 

7.62 mm 

Brazil . 

1908 

7.00 mm 




Brazil . 

1913 

7.00 mm 

France . 

. 1915 

8.00 mm 

Brazil . 

1916 

7.00 mm 

France . 

. 1919 

8.00 iiiiii 

Brazil . 

1925 

7.00 mm 

France . 

. 1922 

8.00 mm 

Brazil . 

1928 

7.00 mm 

France . 

. 1924 

8.00 mm 

Brazil . 

1932 

7.00 mm 




Brazil . 

1934 

7.00 mm 

Holland . 

. 1919 

6.5 mm 

Brazil . 

1935 

7.00 min 

Holland. 

. 1923 

6.5 mm 

Brazil. 

1936 

7.00 mm 

Holland . 

. 1926 

6.5 mm 

Brazil . 

1946 

7.62 mm 

Holland. 

. 1927 

6.5 mm 




Holland . 

. 1934 

6.5 mm 

Bulgaria . 

1915 

8.00 mm 

Holland. 

. 1938 

6.5 mm 

Bulgaria . 

1927 

8.00 mm 

Holland. 

. 1939 

6.5 mm 

Chile . 

1923 

7.00 mm 

Honduras . 

. 1937 

7.00 mm 

Chile . 

1925 

7.00 mm 

Honduras . 

. 1939 

7.00 iiiiii 

Chile . 

1926 w/c 7.00 mm 




Chile . 

1928w/c 7.00 mm 

Hungary . 

. 1925 

7.92 mm 

Chile . 

1940 

7.00 mm 

Hungary . 

. 1943 

7.92 mm 

Chile . 

1946 

7.62 mm 







Italy . 

. 1908 

6.5 mm 

China . 

1916 

7.92 mm 

Italy . 

. 1910 

6.5 mm 

s 

China. 

1930 

7.92 mm 

Italy . 

. 1925 

6.5 mm 

China. 

1937 

7.92 mm 

Italy . 

. 1930 

6.5 nun 




Italy . 

. 1931 

6.5 mm 

Czechoslovakia . 

1922 

7.92 mm 




Czechoslovakia . 

1923 

7.92 min 

Lithuania . 

. 1923 

7.92 mm 

Denmark . 

1904 

8.00 mm 

Mexico. 

. 1911 

7.00 mm 

Denmark . 

1916 

8.00 mm 

Mexico. 

. 1934 

7.00 mm 

Denmark . 

1919 

8.00 mm 




Denmark . 

1924 

8.00 mm 

IS orway . 

. 19M 

6.o mm 

Denmark . 

1939 

8.00 mm 

Norway . 

. 1918 

6.o mm 

Denmark . 

1946 

7.62 mm 

Pakistan . 

. 1947 

7.69 mm 
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Country 

Model | 

Bore 

Paraguay . 

. 1926 

7.65 mm 

Peru. 

. 1929 

7.65 mm 

Portugal. 

. 1930 

7.69 mm 

Portugal. 

. 1936 

7.69 mm 

Portugal. 

. 1942 

7.69 mm 

Portugal. 

. 1936 

7.92 mm 

Portugal. 

. 1940 

7.92 mm 

Portugal. 

. 1947 

7.92 mm 

Russia . 

. 1904 

7.62 mm 

Russia . 

. 1915 

7.62 mm 

Salvador, El .... 

. 1934 

7.00 mm 

Spain . 

• 

. 1907 

7.00 mm 

Spain . 

. .. 1922 

7.00 mm 


Country 

Model 

Tlnre 

Sweden. 

1906 

6.5 mm 

Sweden. 

1914 

6.5 mm 

Sweden. 

1921 

6.5 mm 

Turkey . 

1925 

7.92 mm 

Turkey . 

1926 

7.92 mm 

Turkey . 

1935 

7.92 mm 

Turkey . 

1937 

7.92 mm 

Thailand . 

1925 

8.00 mm 

Thailand . 

1930 

8.00 mm 

Thailand . 

1934 

8.00 mm 

Thailand . 

1939 

8.00 mm 

Thailand. 

1947 

8.00 mm 

Thailand . 

1949 

8.00 mm 

Uruguay . 

1937 

7.00 mm 



























Chapter 20 

B. S. A. AIRCRAFT MACHINE GUN 


During the latter days of World War I the 
British realized that with the advent of armor on 
planes a machine gun capable of canceling this 
advantage had to be developed. They first tried 
to raise the caliber of the verv reliable .303 
Vickers, which was done with questionable re¬ 
sults. The next attempt was in January 1924 
when the Birmingham Small Aims Co., which 
had produced the successful Lewis gun in great 
quantities in the war years of 1914-18, presented 
its design of a larger caliber machine gun some¬ 
what along the lines of the justly famous Lewis. 
In fact, the resemblance was so striking that the 
weapon has often incorrectly been classified as a 
caliber .50 Lewis. 

However, with physical appearance all similar¬ 
ity ends, for the B. S. A., as it is officially known, 
is a recoil operated weapon that could be cooled 
by both air or water depending on the jacket 
used. It employed, in lieu of the metal link belt, 
the drum-type feed that held 37 caliber .50 car¬ 
tridges. The weapon was simple in construction, 
and could be fired either single or full automatic. 
The components were very strong, and disas¬ 
sembly and assembly could be performed manu¬ 
ally without the aid of tools. The need for a 
larger caliber free gun for observers was thought 
necessary as a companion anti to the forward 
firing ones in the wing installations. 

The B. S. A. made its first appearance in 1928 
and was tested by both the Royal Air Force and 
the British Navy. The aircraft version was cooled 
by radial fins on the barrel and by large holes 
bored in the jacket allowing circulation of air. 
The water-cooled gun had a conventional barrel 
jacket that allowed water to be pumped through 
the system by means of flexible hoses leading to 
a simple supply pump. 

While the feed system was visually the same 
as used by the Lewis, it had a feature not to be 
found on any other such type of feed. The drum 
with but a 37-round capacity could by no means 


he considered adequate. Through spaces cut on 
top. however, the gunner could replenish his 
supply without interfering with his readiness 
for instant action, as removal of the drum from 
its post for recharging was not necessary. Car¬ 
tridge cases were ejected from underneath the 
action. This was a distinct advantage for aircraft 
use, especially from an observer’s standpoint, 
since the empty brass would be thrown on the 
floor of the cockpit and not out into the wind- 
stream to hit other friendly ships in a formation. 
Both spade grips and slide chargers could be 
placed on the receiver for aircraft use if desired 
by the operator. 

To fire the caliber .50 B. S. A., the loaded 
magazine is placed on its post with the first car¬ 
tridge positioned at the cam mouth of the maga¬ 
zine center. The charging handle is pulled to 
the rear until the bolt engages the scar holding 
the entire recoiling mechanism in a cocked posi¬ 
tion. The selection lever is then placed on single 
shot or automatic, as desired. When the trigger 
is pulled, the operating mechanism goes forward 
under the stored energy of the compressed driv¬ 
ing spiing, strips the round from the feeder and 
chambers it. The spring-loaded firing pin is 
tripped by the rotation of the bolt sleeve, locking 
it to the barrel. The firing pin is thereby allowed 

to flv forward and fire the chambered round. 

/ 

The recoil action that follows the building up 
of the powder gases from the exploded charge 
finds the barrel, barrel extension, bolt, bolt 
sleeve, and two pieces called extension rods, all 
locked together for a 2%-inch recoil. At the end 
of this travel the unlocking lug has revolved by 
means of an engaging cam. This causes the lug 
to revolve the bolt sleeve enough to unlock the 
bolt from the extension and barrel. 

The rearward movement of the barrel is 
stopped by the front extension collar coming in 
contact with its buffer. The barrel is then 
brought back by ils stout return spring to its 
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forward or normal position. The bolt, iis sleeve, 
and striker all continue rearwards. The slow un¬ 
locking action permits initial extraction and 
when the holt is nearing tlie end of its backward 
stroke, the front face of the end of the slot in 
the upper side strikes the protruding end of an 
ejector piece. The latter is slidably located in an 
inclined slot in the upper resistance lug in the 
bolt head and ejects the spent cartridge case in a 
downward direction through openings in the 
under side of t lie receiver. 

In order that the breech bolt sleeve, breech 
bolt, and striker may be held in a cocked posi¬ 
tion until the barrel and barrel extension have 
reached battery position, the weapon has a 
safety lever device incorporated in the trigger 
guard frame. One lever is pivoted to the fulcrum 
pin of the sear, while its rear end is so con¬ 
structed as to be moved by a spring into engage¬ 
ment with the bent on the bolt sleeve while its 
forward end is mounted on the fulcrum pin of 
the trigger. A second lever in this complicated 
arrangement engages a cam in the underside of 


the barrel extension and when the latter is re¬ 
turned to battery, this depresses the trigger bar 
and permits firing only when all operating parts 
are securely locked. 

The inner construct ion of this gun is very un¬ 
usual. In the sides of the barrel extension are 
found open-sided slots, in which move what arc 
called resistance lugs located on the head of the 
boh sleeve. Near the front end of the barrel ex 
tension piece are shoulders that engage the re¬ 
sistance lugs. This operation is effected during 
the limited independent longitudinal movement 
of the bolt sleeve in relation to the holt body. 

Tlu* holt body is provided at its rear end, on 
its upper and lower sides, with Hat bearing sur¬ 
faces that engage its slideway in the barrel ex¬ 
tension. The front end of the bolt sleeve has lugs 
that engage the open-ended slots formed in the 
sides of the barrel extension. 

The hollow bolt body houses the striker which 
is connected to the sleeve by means of a cross 
bar arranged to pass through a helical slot in the 
body. The slot is designed to permit a limited in- 



* * 
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Receiver, Gr>n an-J Feel of R. S. A. Air~ra:» Machine Gun, Cal. .50. 


dependent longitudinal movement of the boll 
sleeve and striker, during; which a pan rotative 
movenient is imparted to the bolt to efFei t loc k¬ 
ing and unlocking by the resistance shoulders 
in the barrel extension piece engaging the re¬ 
sistance lugs. 

Two Midi B. S. A. weapons were manufac¬ 
tured. One was turned over to the Royal Air 

§ 

Force and the other to the British Naval Air 
Force, lor testing purposes. The ammunition 
was the same as used successfully in the Vickers 
caliber .50 gun and was manufactured by the 
Kynoch Co. of Birmingham, which cooperated 
with Ik S. A. to produce au adequate round of 
ammunition. The velocity of the 81‘5-grain pro¬ 
jectile was officially set at 2,GOO feet per second. 

The trial was held at Ilythe. England, and 
proved very disappointing. After the low rate of 
fire, namely, 400 rounds per minute, the most 
criticized feature was the capacity of the drum. 
It was suggested that this be increased to a mini¬ 


mum ol 97 rounds. I lie long travel of 2// 8 inches 
before unlocking mack it practically impossible 
to speed up the gun without complete redesign. 

The 27/fc-inch recoil travel before unlocking is 
an inexplicable feature on the Ik S. A. This 
movement is the longest known for such a re¬ 
coil-opera ted mechanism. Technically, ii comes 
under the c lassification ol short-recoil operation, 
since the- travel does not exceed the over-all 
length of the cartridge. It remains a mystery w hy 
the British slowed down the cycle ol operation 
with sue h a long unlocking stroke, as it had been 
proved in earlier machine guns using the same 
cartridge that unlocking the recoiling parts after 
Y\ inch rearward travel was safe. 

Its faults, coupled with the fact that power- 
driven turrets were beginning to take the place 
of the observer and his free gun in aircraft, left 
the B. S. A. with no future in British aircraft 
weapon design. 

The gun is an outstanding example of what 
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generally happens when a machine gun that has 
been used to good advantage in the past for a 
specific purpose is copied to any extent when 
a weapon serving another function is needed. 
The Lewis gun. which was so similar in appear¬ 


ance to the tt. S. A., was quite satisfactory as a 
light free caliber .303 gun for open cockpit ob¬ 
servers. When weight was added for the large 
caliber, it became too unwieldy and the rate of 
fire was prohibitive. 



Chapter 21 

BREDA MACHINE GUNS 


The locomotive works known as the Societa I he first Breda a tempts at securing the lucra- 



Italiana Ernesto Breda of Brescia, Italy, during 
the emergency created by World War I, com¬ 
menced production of machine guns lor the Ital¬ 
ian Government. Plans and specifications were 

furnished the Breda firm by order of the military 

• • 

authorities. The first automatic weapon so made 
was t he water-cooled Revel I i, Model 1914. the 
manufacturing drawings being fanned out to it 
by the Fiat Co., holder of the patents. Breda 
built a separate plant adjacent to iis locomotive 
works which, during the war and immediately 
thereafter, engaged in manufacturing and de¬ 
livering thousands of the above-mentioned 
Revel I i guns. 

Following the Armistice, as with other arms 
companies in Italy, work came to a near halt 
with only enough government orders for modi¬ 
fications on existing models to keep a skeleton 
force active. However, all service branches were 
in need of an Italian-designed lightweight ma¬ 
chine gun for infantry and a heavy one that 
could be used both as a heavy ground machine 
gun and with a modified mechanism for aircraft 
installation. Such a weapon could he mounted 
both as a synchronized fixed gun for forward fir¬ 
ing and as a free one for observers. 


live government contracts, then being offered as 
an inducement by General Buffi, the assistant 
director general of all machine gun experi¬ 
mental work, was the production of the Breda 
1924, model. I he weapon introduced at this time 
was chambered fur the (i.a-min caliber cartridge 
and weighed slightly under 20 pounds. The rate 
of fire was officially credited as being 500 rounds 
a minute. The feed system had an oddly de¬ 
signed magazine that pivoted for charging. The 
barrel could be changed instantly as it connected 
to the barrel extension by means of heavy inter¬ 
rupted threads. The rear of the receiver was 
round while the center part over the feed way 
was flat, giving the weapon an unusual silhouette. 

A skeletonized barrel jacket gave the neces¬ 
sary support for recoil of the moving parts and 
also served as a base for the front sight. Large 
flanges on the upper part of the barrel body acted 
as guides, while a flash hitler was attached to the 
muzzle end. A graduated rear sight was placed 
on the receiver. It could be either elevated or de¬ 
pressed without need for the gunner to rise from 
the prone position generally taken when this 
weapon was fired. A large oil reservoir was built 
into the top of the receiver, directly over the 


Breda Machine Gun, Model 1924, 6.5 mm. The Operator is Loading the Weapon. 
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feedway. 1 his lubricator was operated by the 
recoil and counterrecoil movement of the bar¬ 
rel and barrel extension, squirting oil with each 
complete cycle on the rounds then being posi¬ 
tioned on the lloor of the feed way. 

To operate the Breda 1921 light machine gun, 
the gunner is generally in a prone position with 
the stock at his shoulder. The magazine is first 
released by its latch holder and the end pivoted 
towards the muzzle. This exposes the rear of the 
magazine so that the cardboard container hold¬ 
ing 20 rounds of ammunition is positioned in 

the mouth and l>v a forward movement of the 

/ 

finger the cartridges are shoved into the maga¬ 
zine until the last round lias been secured behind 
the holding pawl. At this time the cat n idge con¬ 
tainer is discarded and the loaded magazine is 
swung into position with the last cartridge in 
place to be picked up by the bolt. 

The charging handle is grasped by the t ight 
hand and pulled all the way to the rear, com¬ 
pressing the driving spring and cocking the 


piece. At the rearmost position the charging han¬ 
dle is released and it and the operating parts are 
all driven forward by the energy of the driving 
spring. On the forward travel ol the bolt a feed 
rib on the side contacts the base of the first 
round in the magazine, forcing it towards the 
chamber. For approximately one-hall the length 
of the magazine the cartridge slides forward held 
by the lips. When the round is slightly over hall¬ 
way out ol the magazine, under pressure of the 
spring-loaded follower it is kicked nut of the feed 
system into alinement with the chamber. During 
this movement the nose of the bullet is guided 
by the bullet ramp on the bolt lock. Continued 
travel forward chambers the round, and the ex¬ 
tractor snaps over into the cannelure of the car¬ 
tridge case. 

When the bolt is 1 Vo inches from home, it 
begins to enter the locking ring, and at a point 
Vs inch from its battery position, the bolt strikes 
the breedi end of the barrel. The force of the 
strong chiving spring causes the bolt, barrel, and 
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lock to move forward. This motion causes the 
rear lug on the locking ring to engage the fixed 
cams in the receiver forcing the lock to rotate 
partially around the end of the barrel and the 
locking lugs on the I rout of the bolt, thus lock¬ 
ing these two pieces positively into position. The 
Ureda is now ready to lire. 

Pressure on the trigger forces the scar release 
forward compressing its spring. 1 he sear is 
cammed down out of engagement with the notch 
in the rear end of the firing pin which Hies ahead 
to strike the primer detonating the powder. As 
the pressure from die explosion stalls to build 
up, the locked barrel and bolt move together Vs 
inch to the rear. During this recoil the front lug 
on top ol the locking ring engages the fixed un¬ 
locking cam in the receiver, causing the lock to 
rotate. The bolt is suddenly unlocked without 
benefit of initial extraction. 

The extractor snatches the empty cartridge 
case from the c hamber and holds it on the boh 
face. I’he ejector riding on the right side of the 
boh pivots out under tension of its spring. I he 
extractor holds the case firmly against the ejec tor 
until it is snapped out when the ejection slot in 
the lei I side of the receiver is reached. As the boh 
continues on to strike the buffer it also carries 
with it the firing pin. The rear end of the pin 
passes through the buffer into the sear housing. 
At this point the firing pin spring is fully com¬ 


pressed and the sear drops in its recess, holding 
it back under full tension. 

On counterrecoil the bolt and all other op 
orating parts arc driven forward by the energy of 
the driving spring and the rebound of the recoil¬ 
ing parts oft the buffer. As the bolt passes the 
magazine, it picks up a round and chambers it. 
W hen securely locked, if the trigger is still pulled 
back, the rear end ol the bolt cams the firing pin 
safety sear out of the path of the pin, allowing 
it to go forward and fire the gun again. 

On countcrrccoil the bolt and all oilier op 
other [unction. 1 he oilei piston is cammed up 
into the oil cylinder by the bolt. As the piston 
is raised, it c reates a pressure, squirting the lubri¬ 
cant out of a small spout on the right side of the 
cover. The latter is fixed directly in line with 

4 

the mouth of the magazine so that incoming 
rounds are oiled as they are positioned in the 
feed way. On the recoil movement of the bolt, the 
piston rides in a groove on top of the bolt until 
ii is approximately one inch from its rearmost 
position, at whic h time it has reached the end 
o! its beveled cam. All pressure is released, and 
air taken in for the return stroke. 

When the safety is placed on a guard shaped 
like the letter U is dropped over the trigger to 
prevent rotation. When c hanged to F, this part is 
removed and the trigger is free to move. As this 
weapon fired from a front-seared bolt and held 
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Breda Machine Gun, 6.5 mm, Showing Ease of Barrel Change. 
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a can ridge in the hot chamber after a long 
burst, a rear sear device was placed on this gun 
that allowed the gunner to pull the charging 
handle to the rear and hold the operating 
mechanism utuil cool enough to resume firing. 
To release this arrangement, the bolt handle had 
only to be retracted beyond its catch point. 

The Breda Co. soon alter the introduc tion of 
the 1021 model made several external refine¬ 
ments and brought it out in competition to the 
Fiat owned Salat plant which was at the time 
producing a machine gun that also carried the 
same designation and was known as Model 1926. 
1 he two guns were tested together and the Breda 
proved the best, although neither was adopted 
at the time. The Breda firm, however, was given 
an order lor 2,000 not only to pay for time and 
effort spent in producing this gun blit also to 
encourage continued development. Feeling that 
this sizable order warranted further improve¬ 
ments the designers 2 years later made a few 
minor c hanges in the appearance of the gun and 
gave it the offic ial nomenc lature of Breda Model 
1928. I he operating mec hanism was, however, 
practically identical with the earlier models. 

The firm also began produc tion ol a 12.7-inm 
aircraft machine gun in 1928 but did not get be¬ 
yond a working model. Following unsuccessful 
trials on its own lest range, the company aban¬ 
doned the project. 

Late in 1930 the Breda Co. took over from 


the Fiat Co. all machinery, patents, etc., for the 
manufacture of small arms such as machine guns 
and automatic rifles. Plans were made for the 
construction of a plant, called Breda Fiat located 
at Piacenza, Italy, near the Fiat tractor factory. 

The next venture was the 1930 model light 
machine gun made in 6.5, 7, and 7.92 millimeter 
bores. While given different model designations 
the mechanisms and methods of operation were 
identical with the 1921 model except for minor 
refinements and an assortment of calibers. This 
weapon was sold to other countries, Portugal and 
some of the Baltic states buying the 7.92 model. 
Development continued until the appearance of 
tlie 13.2-mm 1931 model gas-operated machine 
gun designed for antiaircraft and tank use. 

I he 1931 model Breda was a radical departure 
from previous designs. Early firing tests proved 
it to be basically sound. During the following 
years efforts were begun to scale the large caliber 
gun down to use the 8-mm cartridge. 

1 his attempt culminated in the Breda model 
1937. The gas-operated weapons of this type had 
many peculiar features. One of the most out¬ 
standing was the placing of the empty cartridge 
case back in the feed tray alter firing and ejection 
of the whole tray. The breech loc k was cammed 
straight up into its recess by action of the in¬ 
clined sui laces on the piston extension, so that 
the projection on its upper surface engaged in 
an opening in the top ol the body. The car- 
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fridges were fed from plate chargers holding 20 
rounds, each round being housed in a separate 
compartment.. 

No provision was made for single-shot opera¬ 
tion. When the safety was removed, the weapon 
would (ire full automatic only. A special clamp 
permitted quick barrel change, and the piston 
was made with an interchangeable head. Cyclic 
rate could be controlled by ten different sellings 
of the gas regulator. 

Like all Italian machine guns oil was used 
freely on the ammunition since head space was 
not adjustable on the weapon. The fixed relation 
between the front face of the breech-lock receiver 
and the gas port in the barrel made impossible 
rotation of the barrel in order to advance or re¬ 
tract the chamber for correct head space. The 
oiling of the ammunition was resorted to in this 
case in order to compensate for the above condi¬ 
tion. 

The firing mechanism was held in the cocked 


position by a rear searing device. When the pres¬ 
sure had been removed from the trigger button, 
the device dropped in position at the full-recoil 
stroke of the gas piston holding the entire as¬ 
sembly aft. The barrel was of unusually heavy 
construction (9% pounds) permit ting the dis¬ 
charge of quite a long burst before overheating 
caused bullets to “tumble," with resultant loss 
of accuracy and effectiveness. 

To fire the Breda Model 37, the operator in¬ 
serts a loaded tray holding 20 cartridges in the 
feed slots in the left side of the receiver and the 
charging handle on the right side is pulled back 
as far as it will go. A searing device engages the 
gas piston locking the whole firing mechanism 
in the cocked position. When the operating parts 
are moved rearward by pulling back on rhe re¬ 
tracting handle, the feed tray is indexed over one 
space positioning a round. If the trigger is taken 
off safe position and the button pushed in, the 
sear is disengaged from the gas piston and the as- 
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Bred.i Machine Gun. Mcdel 1937. 8 mm. 



Bredd Mochine Gun, Mode! 1939, 8 mm. 
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scrnbly goes forward, pushing the can ridge out 
of its container in the feed tray into the chamber. 
When this is accomplished, the bolt stops and 
the gas piston continues forward, forcing the 
breech lock up into the locking recess in the 
top of the receiver. On the last movement for¬ 
ward of the gas piston after the mechanism is 
locked, a projection on top of the gas piston 
strikes the firing pin which in turn hits the 
primer to detonate the propellant charge. 

'I'he expanding gases forcing the bullet out 
of tlie bore enter a gas port on the underside of 
the barrel at a point two-thirds of the distance 
from the breech end. The gas upon entering the 
gas cylinder exerts a sudden pressure on the face 
ol the piston housed by the cylinder. 1 lie impact 
force drives the piston to the rear. The piston 
movement pulls the firing pin back and the 
breech lock down, freeing the bolt. Its first stage 
of unlocking jacks the bolt back a few thou¬ 


sandths of an inch, loosening the empty case 
be lore fully unlocking. 

The bolt and piston then start rearward with 
the extractor holding the cartridge case to the 
face of the bolt. At a point directly under the 
feed tray, a dog on the receiver stops die rearward 
motion of the case; at the same time a cam forces 
the empty case up into the space it formerly oc¬ 
cupied in the feed tray. Continued recoil of the 
bolt and gas piston causes the next round to be 
indexed by a movement to the right of the am¬ 
munition clip. When all 20 rounds have been 
fired, the clip containing the empty cartridges 
is tin own clear of the gun on the right side after 
the last shot is fired. 

The bolt and piston after striking the spring- 
loaded buffer start into cmmtcrrccoil and. if the 
trigger button remains depressed, the mec hanism 
will continue forward to fire the next round. 

This model of the Hrcda, chambered for the 



Comoonents of the Breda Machine Gun. Model 1938. 8 nm. 
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rifle caliber cartridge, showed only the weak 
points of an otherwise well-designed automatic 
firing mechanism and these features were cor¬ 
rected at once. It was felt the system ol feeding 
was unsatisfactory; and the following year the 
1938 model, having an overhead c lip feed, was 
introduced. It ejected the cartridges out of the 
bottom of the receiver. The weapon also had a 
pistol grip. The operating parts and all other 
principles remained identical with the two pre¬ 
ceding models. 

A short while before the first of the gas-oper¬ 
ated ground machine guns made its appearance, 
production of all automatic weapons was put un¬ 
der the direct control of the government and 
Breda was given c he assignment of developing 
an adequate aircraft machine gun. By the middle 
thirties Salat, the arms division still under con¬ 
trol of Fiat, had made a lew successful working 
models that employed the breech lock patented 
by Mascariicci. The mechanism was later im¬ 


proved by Breda engineers, who inverted the 
lock, putting it on the bottom, and added a 
muzzle booster and a recoil ac tuated accelerator. 
These completed modifications were looked 
upon so favorably by the Ministry of Air that 
it ordered the immediate production of the gun. 
To expedite what was considered a superior air¬ 
craft weapon, after considering Salat's prior arms 
commitments, the government directed the 
Breda Co. 10 start making the weapon from draw¬ 
ings furnished by the originating company. 

These guns were then designated Breda-Safat, 
Model 1935, to include both designer and manu¬ 
facturer. They were made in three bores: 7.7, 
using the same cartridge as the Vickers and Lewis 
guns, 7.92, and 13.02, lor use against armored air¬ 
craft and vehicles. The last cartridge was to have 
had an explosive bullet but it was found to be a 
violation of international law. 

I he 7.7-mm aircraft machine gun weighed 
only 27 pounds with a rate of fire of 8U0 rounds 
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a minute. Feeding was done by means of a metal 
disintegrating belt and was interchangeable from 
one side to the other. An extractor claw withdrew 
the loaded round and knocked out the empty 
case through the ejection slot in the bottom of 
the receiver. Charging was accomplished by 
means of a T-shaped handle fastened on the right 
side of the receiver. There was no provision for 
single shots. When the trigger was actuated, auto¬ 
matic fire resulted as long as it was held back. If 
mounted on a flexible gun. a pistol-grip handle 
with trigger guard was used. An arrow-shaped 
safety device was placed on top of the receiver, 
just behind the Iced opening. British ammuni¬ 
tion, caliber .303, would function satisfactorily 
in this gun. The chamber was fluted to facilitate 
extraction by allowing the high-pressure gas at 
the instant of firing to cushion or float the empty 
case. 


When mounted as a fixed gun in a wing, a 
hydraulic charger was added. The weapon was 
carried in a cocked bolt |x>sition. allowing cool 
air to circulate through the bore after a burst. 
The muzzle booster allowed the expanding gas 
after the bullet had cleared the muzzle to be 
brought to bear on the face of the barrel. Thrust 
was thus added to the recoiling parts and in so 
doing unlocking was hastened. All of these fac¬ 
tors together resulted in a higher cyclic rate. 

While there was very little similarity in ap¬ 
pearance, this Breda-Safat gun was the direct out¬ 
growth of the first Fiat mechanism using the 
Mascarucci locking principle. The cycle ol op¬ 
eration remained basically the same blit later 
was refined and modified by adding accessories 
until it resulted in the standard aircraft machine 
gun of the Italian air force, regardless of manu¬ 
facturing designation. 



Chapter 22 
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Col. Adolf l 1 urrer, when serving as director of 

the Swiss Government’s small arms factory at 

/ 

lk-rne, Switzerland, applied for a patent in 1924 
on a machine gun dial was to affect the automatic 
weapons used by Swiss soldiers for years to conic. 
And while it was produced in great quantities in 
calibers ranging in size from rifle to cannon, the 
basic operating features remained identical. 

11 is first, gun was known as the model 1925 
Furrer and was a lightweight (18 pounds) air¬ 
cooled ground gun with a shoulder slock. It was 
clip fed by a 30-shot magazine, and chambered 
for the 7.5-imn infantry rifle cartridge used in the 
Swiss army for over 40 years. The barrel had 
longitudinal ribs to give strength and cut down 
dispersion, besides allowing more radiation sur¬ 
face for cooling purposes. It was constructed of 
steel that had been given a special beat treat to 
insure greater life. These barrels were manufac¬ 
tured by Rudolf Ilaemmcrli of Lcnzsburg, 
Switzerland, who also made a number of the 
weapons under contract. 

Colonel Sondcrcggcr, I hen Chief of Staff of 
the Swiss Army, was impressed by die peifoun- 
ance ol the simple mechanism of Colonel Fur- 
rcr's design and ordered its manufacture on a 
limited scale until fully collected by filing and 
endurance tests. By 1928. however, 5,150 weapons 
of the 1925 model had been made and delivered 
to the army. The French, being skeptical of 
Swiss claims that the barrel could fire 25,000 
rounds and retain a semblance ol accuracy, 
bought one gun, several barrels and enough am¬ 
munition to test it. They reported that the bar- 
ids could fire as much ns 18,000 rounds “with¬ 
out appreciable loss in accuracy of fire.” 

The normal rate of automatic fire for the 
ground gun was 450 rounds a minute maximum. 
Every gun was furnished with 34 spare maga¬ 
zines holding 30 rounds each. It was necessary to 
Stop and allow the barrel to cool after 400 shots 
had been lired full automatic. A device working 


in conjunction with die safety permitted the op¬ 
erator to lire single shot or full automatic as de¬ 
sired. It was recommended that the gunner fire 
the weapon in bursts of six or eight shots until 
the magazine was empty. 

The 1925 model was closely followed by a 13- 
mm version, having a rate of fire of 300 rounds a 
minute with a muzzle velocity of 2,624 feet a 
second. This gun weighed 66 pounds and was 
adaptable to both antitank and aircraft. One of 
the most novel features in the construction of 
the Furrer weapon was that the barrel was 
changed by pulling it, with the entire firing 
mechanism remaining attached, from the rear of 
the receiver. A new firing mechanism and barrel 
assembly were then inserted. This complete 
change of both operat ional parts and barrel was 
quite unique in machine gun design. 

Furrer made skillful use of timing his weapon, 
which was so constructed that the barrel and its 
extension were held in a retracted position after 
unlocking. When counter recoil was approaching 
the end of its stroke, with the barrel and bolt 
securely locked, the gun fired a few thousandths 
of a second before the fast moving parts collided 
with the stationary receiver. T his allowed recoil 
to start before metal-to-metal contact was 
achieved, giving the weapon a unique buffing 
action that produced not only smooth perform¬ 
ance but added greatly to the longevity of its 
components. 

The locking and unlocking of this mechanism 
was accomplished through the breaking of a 
toggle joint by a hinged lever in the rear that was 
fastened by a pin to the receiver. When the 
toggle was broken, the locking lugs began to be 
released and roll about a curved surface until 
they were completely disengaged. All models bad 
a very strong buffer and driving spring. A flash 
hidcr, blast suppressor, and muzzle booster were 
always incorporated in the construction. 
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Furrer Machine Gun and Components, Model 1925, 7.5 mm. 


For aircraft use the metal non-disintegrating 
belt was employed. The lixed guns were made to 
be interchangeable with flexible ones. However, 
mounting as free guns was always done in pairs 
with ammunition boxes holding 120 rounds each 
feeding from above so that ejection would be 
down into the fuselage or into an empty car¬ 
tridge-case container. 

fhe Furrer guns were highly characteristic of 
the Swiss genius for precision-made instruments 
and equipment. I he weapons were made lip of 
a multiplicity of intricate parts that performed 
unusually well but did not lend themselves to 
mass production. 

The aircraft models had the following interest¬ 
ing details in common: (1) Feeds that were inter¬ 
changeable from left to right, or vice-versa: (2) 
mounting of guns for cither flexible or fixed use; 
(3) a rounds counter on the back plate showing 
the gunner, when firing flexibly, how many 
rounds were left in the ammunition box; (4) a 
teed pawl disengagement which halted feeding 


in order to leave the bolt in battery on an empty 
chamber when overheated; (5) a belt that did 
not disintegrate when a round was withdrawn, 
being loaded with 120 rounds for flexible gum 
and 500 for fixed installations; (0) a short mu/./le 
booster and bearing support; (7) longer barrels 
than those employed on the same mechanisms 
tor ground use: and (8) a single grip on the. 
flexible gun in lieu of the convent ional two-grip 
or spade, type. 1 

The rate of fire of aircraft models using rifle 
caliber ammunition was increased to l,20f 
rounds a minute by the employment of a special 
apparatus. This device trapped the still-expand¬ 
ing gas after the bullet left the bore and brought 
it to bear on the muzzle of the barrel, causing 
the Litter to be thrust suddenly to the rear. 'I hr 
added recoil hastened unloc king which, together 
with a strong spring-loaded buffer, gave an a>: 
preciablc increase in cyclic rale. In fixed instal¬ 
lations the gun could he mounted in practical v 
any desired position as ammunition was fed in 
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on one side and ejected from the opposite one. 

An example of the ingenuity of the Swiss arma¬ 
ment designers is found in the national small 
anns factory at Berne, where the Furrer guns 
were produced. The nation realized that a war 
would make steel in large quantities practically 
unavailable and an emergency system whereby 
worn-out infantry ride barrels could be used as 
reliners for machine gun barrels was developed 
at the Berne plant in the period prior to World 
War II. 

The following method was used: A worn-out 
rifle barrel is heated in electric furnaces and 
drawn out to proper shape. It is then inserted in 
a deteriorated machine gun barrel which has 
previously been drilled out to proper diameter. 
The inserted barrel is then expanded by the 
auto-frettage method of forcing a series of ream¬ 
ers or wedges through the interior until it has 
been expanded to the desired dimensions. This 
cold-working produces a very hard metal and 
lengthens the life of the lined barrel. The insert 
is then drilled, reamed and rifled to correct spe¬ 
cifications. 


Otto Walker, an inventor of firearms and their 
accessories, residing in Zurich, is sometimes er¬ 
roneously credited with originating what is 
known as the Furrer system. However, research 
does not show any basis for the claim. Colonel 
Furrer was the creator of the action named for 
him, despite its close resemblance to the Bor- 
chardr, or, as it is more commonly known, the 
I.uger, action. 

The cycle of operation on all Furrer-type au¬ 
tomatic weapons is as follows: After the belt, or 
magazine, is put into place, bringing the car¬ 
tridge in position to be picked up by the bolt 
face, the action is retracted all the way to the 
rear. When released, I he compressed driving 
spring gives the firing mechanism a thrust for¬ 
ward. As the bolt face comes abreast of the rear 
of the feeding system, a loaded round is shoved 
forward into the chamber. On the last fraction 
of an inch of forward travel the toggle joint is 
forced into line and locks, cocking the piece. 
The weapon is now loaded, ready to fire. 

The sear is rotatable in the breech-bolt frame, 
and upon being actuated, pivots, releasing the 



Drawing ol Furrer Machine Gun Action. 
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firing pin in fly forward under tension of its 
spring and strike the primer of the cartridge. 
This in turn fires the charge. For the first frac¬ 
tion of an inch of recoil the barrel is rigidly con¬ 
nected with the barrel extension and boll. Mur¬ 
ing this time it slides backwards under action of 
recoil in the guides cut in the stationary receiver. 
The breech-bolt frame contains the boh which is 
also moving rearward. It is connected by a link 
with the front end of a pivoted member also in 
the form of a link. 

The latter is rotatably mounted in the brecch- 
bolt frame on a pivot. T he rear end is connected 
by means of a pivot pin with one of the support¬ 
ing links, the other end of which attac hes to the 
barrel extension. The bolt only becomes un¬ 
locked from the barrel after the barrel and 
breech bolt have reached a point where a pro¬ 
jection in the stationary receiver breaks the 
straight-line action of the pivoting links. This 
allows the bolt to open slowly at first to produce 
initial extraction and then to complete the func¬ 
tion, .carrying the fully loosened cartridge case 
held to ils face by the extrac tor. 

The first breaking action of the links with¬ 
draws the firing pin slightly within the bolt face. 
The continued recoil movement not only holds 


the firing pin in this position but carries the car 
fridge i<> a point where its base collides with an 
ejector that is built into the leceivcr. At this 
point the empty cartridge case is pivoted and 
ejected through a slot opposite the one through 
which it was fed. The barrel with its extension 
being unloc ked from the bolt remains in a re¬ 
tracted position. I he holt having completed in 
full recoil stroke starts couincrrccoil movement! 
and the holt face, when in position, picks up the 
incoming round out of the feed way ready fo: 
chambering. 

At this time the projection on the firing pin 
rate hes the sear mounted in the barrel extension 
In the final act of locking, tlu* boll compresses 
the firing-pin spring. When the bolt and banc v 
are locked, the continued thrust of the driving 
spring then shoves the retracted barrel assenihN 
into battery. If the trigger remains depressed 
the sear releases again, firing the c hambered car¬ 
tridge. 

Fhe Furrer is so constructed that the firinj 
pin can be released before the locked bolt ari 
barrel sti ike the receiver, and in this manner til 
fast moving counterrecoiling parts are buffet 
with the start of recoil before making metal-to 
metal contact. 
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ZB Model 1926 

The arms producing company, C.eskoslovcnska 
Zbrojovka Akciova Spolecnost v Brne of Brunn, 
Czechoslovakia, was first formed in 1922. It be¬ 
gan as a stock company, with 75 percent of the 
shares owned by the government, 20 percent by 
the Skoda Works and 5 percent by the em¬ 
ployees. In its early days it manufactured not 
only automatic weapons but also military rifles 
and two-cylinder automobiles. 

I'he first machine gun from the new company 
was the light Hotchkiss model of 1922, built 
through the cooperation of French authorities. 
Relations between the war offices of Frame and 
the Czech Republic were extremely close and 
the manufacture and sale of automatic arms by 
the new state were encouraged by the French. 

In 1924 the firm introduced a prototype 
weapon of its own design, identifying it by the 
year of its first appearance. This weapon was 
less an invention than a devisement, being an 
application of many sound automatic weapon 
principles that had been proved by use in other 
guns such as the Bcrthicr, B. A. R., Hotchkiss, 


and Chatellerault. Development continued until 
it was thought to be perfected to a point where 
it could meet all demands placed upon it. It 
became known as the Brno ZB Model 1926, the 
initials obviously coming from an attempt to 
reach an intelligent solution to a name foreign¬ 
ers found impossible to pronounce, with Brno 
being an earlier spelling of Brunn. 

Of the many skilled gun designers who con¬ 
tributed to the various models of ZB machine 
guns, perhaps the most outstanding were the 
1 Iolek brothers, Vaclav and Emanuel. Both were 
natives of Czechoslovakia. Other well known de¬ 
signers in the employ of the firm were Anton 
Marck, an Austrian by birth, and Antonin Po- 
drabsky, a Pole. 

Vaclav 1 Iolek stood head and shoulders above 
the rest of these capable men. Starting as an or¬ 
dinary workman in the Zbrojovka works be 
showed great interest in machine gun design and 
produced several working models of his own 
while still a foreman gunsmith. A demand for a 
light machine gun by the Czech Army soon after 
the nation gained her independence gave him 
the opportunity for which he had been waiting. 
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and lie designed ihc first of ihe series of ZB light 
machine guns. Completion of this model took 
him only three years from conception to finished 
product. 

At the time he was only being paid the equiv¬ 
alent of $20 a week, but he patented various fea¬ 
tures in the devisement of the weapon dial later 
not only made him a very wealthy man but saw 
him quickly promoted to chief of the plant’s ex¬ 
perimental laboratory. The Czech Army odicials 
put the company’s first offering through the 
most strenuous tests they could conceive. Dur- 
ing die trials the rugged mechanism stood up 
even after being buried in mud or fired until 
the barrel was red hot and then dropped pur¬ 
posely in a vai of cold water. 

The Brno Model 192b comprised 143 compo¬ 
nent parts in two categories, fixed and recoiling. 
To the former belonged the barrel, receiver, 
trigger mechanism, stock, and magazine. The 
recoiling parts were the holt, bolt carrier, gas 
piston, and driving spring. 

The barrel on the model adopted by the 
Czech Government was chambered lor the 7.92- 
mm infantry rifle cartridge. Iisoutei surface was 


covered with cooling fins. On the breech end 
there were interrupted threads divided into 
three sections which permitted solid locking to 
the receiver by means of a locking nut. On rhe 
under side of the barrel was located the port, 
through which the expanding powder gases were 
directed into the gas cylinder housing the pis¬ 
ton. A lug in the receiver was fitted into a slot 
below the chamber. When locked, it prevented 
the rotation of the barrel but it forced longi¬ 
tudinal movement forward when loosened. The 
middle of the barrel had a removable collar to 
which the carrying handle was attached. If 
turned to the left, the handle could be grasped 
by the gunner when firing to stabilize the piece. 

The inside of the receiver was milled out 
square to contain the operating parts. On the 
forward end was an extension to which the gas 
cylinder was screwed. The upper part formed 
the barrel bearing in which the locking nut was 
bedded in such a manner that it could rotate but 
could not he displaced. The nut had a lap di¬ 
vided into three sections corresponding to the 
thread on the barrel and possessed an arm by 
which, in its vertical position, the barrel coup 



Section Drawing cf the ZB Machine Gun. 
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lino was closed and retained on the receiver by 
a spring-loaded pawl. When the arm was turned 
at an angle of 60 degrees, the pawl, acting first 
on the lever, caused a separation ot the barrel 
and nut, at the same time making the former 

move forward. It then was easily removable b\ 

0 0 

a pull on the carrying handle. 

The extension of the receiver was joined in 
front to the gas cylinder that extended under, 
and parallel to. the barrel, l itis part housed the 
gas piston, while the top of the receiver had a 
rectangular opening into which the loaded mag¬ 
azine was inserted by a single operation ol the 
hand. On the rear edge of the opening were a 
spring-loaded pawl and the fixed ejector. The 
bottom had an opening through which the 
empty can ridges were ejee led. The opening had 
a sliding covet which was moved aside at the first 
firing. 

On the right side was the cocking handle. The 
slideway in the receiver contained a strong 
spring clip that held the handle in forward jxrsi- 
tion when it was relumed after filing the liist 
shot. At the rear and partly below, the stock was 
joined by two hinged holts. It contained the 
driving spring and trigger guard, through whic h, 
after the upper hinge was loosened, all the oper¬ 
ating parts could be pulled out from the rear ol 
the receiver. This greatly facilitated examina¬ 
tion. maintenance, or repair in the field. 

The magazine was a simple shed-metal box 
into whic h two rows of 20 cartridges each were 
staggered. They always were held against the re¬ 


ceiver wall because of pressure from above by 
tile compressed magazine spring. 

In the gas cylinder the piston moved on its 
extension in the bolt carrier housed in its slide- 
wav in the receiver. A lug on the bolt carrier, 
opposite the firing pin in the bolt body, formed 
the hammer. On the under side of the bolt ear¬ 
lier was a recess into which the sear of the trig¬ 
ger mechanism was engaged. I lie bolt carrier 
was the driving part of the bolt and transmitted 
to this part forced movements hack and forth, 
l ocking was caused by two beveled lugs on the 
bolt carrier engaging two other lugs on the holt. 
The lifting into the locking recess was accom¬ 
plished by the carrier camming these parts up 
with its locking lugs, the bolt rising on a bear¬ 
ing against the fixed receiver during the instant 
of discharge and remaining until the* bullet was 
out of the lx>re. 

A device that permitted the firing of single 
shots if desired was called the interrupter. W hen 
the safety was turned for single-shot firing, the 
interrupter was pressed down during firing by 
the recoiling bolt carrier. Thereby the sear was 
liberated from its locked position and engaged 
the notches in the bolt carrier alter the firing ol 
each individual shot, necessitating the pulling 
of the trigger each time to fire a shot. If the 
safety were put on automatic firing and the trig 
get* kept to the real, the sear remained in a down 
position and would not catch the shuttling holt 
and holt carrier. 

The striking of the firing pin by the bolt car¬ 
rier was accomplished by a system known as 



ZB Machine Gun. Model 1926, 7.92 mm 


432 


THE MACHINE GUN 


inertia firing. When the last cartridge had been 
fired out of the magazine, the bolt and its car¬ 
rier were held in a cocked position by the feeder 
plate protruding from the magazine mouth. At 
the insertion of a loaded magazine, the bolt and 
carrier moved forward a few thousandths of an 
inch to be blocked again by the sear. I his al¬ 
lowed the bolt to be held ready to fire at the 
moment the magazine was placed in position. 

This light Brno ZB Model 192fi possessed the 
technical qualifications necessary to satisfy all 
tactical conditions under which it would be 
used. The factory was well equipped with the 
most up-to-date machine tools. Operations were 
organized on modern principles of mass produc¬ 
tion so that all machine gun parrs made in the 
factory were interchangeable. The steel used 
was provided by the world-famous Skoda plant. 

The normal effective range of the gun was 
said to J>e 1,000 to 1,200 yards. Location of the 
magazine on top meant that the sights had to be 
offset to the left. The maximum cyclic rare was 
450 to 500 rounds a minute. Each gun came 
equipped with two barrels and to change them 
was hut a matter of a few seconds. The red-hot 
barrel could be plunged into cold water without 
any ill effects. If fire was maintained at a rapid 
rate, it was recommended that the barrel he 
changed after every third magazine had been 
emptied. 

The Bren Gun 

In 1932 Lhc British Army, in its quest for a 
light machine gun to replace the Lewis, became 
very much interested in its military attaches re 
ports on the simply construc ted reliable mac hine 
gun known on the Continent as the ZB Model 
1926. A series of trials were immediately begun 
in which by way of competition some fine and 
efficient weapons were entered. Among them 
were the well-known Madsen and Vickers-Ber- 
rhier. The latter seemed certain to be adopted, 
but after an exhaustive test the British decided 
on the ZB weapon. Certain changes were de¬ 
manded in order to meet British ammunition 
characteristics. The specifications were drawn 
and submitted to the parent company. The re¬ 
sult bore the temporary designation of Model 
ZBG. 


Two principal changes from the earlier mod¬ 
els were made. The removable barrel was chain 
bered for the caliber .303 infantry rifle. It was 
shortened and the gas port was brought nearer 
the breech end lo compensate for the shorter 
barrel. The stock was also modified and a re¬ 
cuperator spring added in the recoil mechanism 
to permit a sliglu barrel movement rearward. 
These modifications gave a higher rate of fire 
and a considerably smoother action. The stock 
did not hinge, due lo a redesign of the recoil 
mechanism. 

In February 1934 the London Telegraph car¬ 
ried an article by Capt. B. II. Liddell Hart, from 
which the following is quoted: 

“A start is to be made this year in equipping 
the British army at home with a new light ma¬ 
chine gun. The cavalry are to be the recipients 
of the much needed replacement of the obso¬ 
lescent wartime weapons still in use. The new 
weapon is known as the ZB, a new light machine 
gun of Czech origin, which lias come to the front 
as a ‘dark horse’ in recent tests. . . .” 

Having obtained a license to manufacture it, 
the Enfield government arms plant was ordered 
to begin manufacture of the weapon and in Janu¬ 
ary 1935 the completed drawings from the ZB 
firm were received. In September 1937 the first 
gun was assembled and given the name Bren, 
the first two letters being taken from Brunn, 
location of the original producer in Czechoslo¬ 
vakia, and the last two from Enfield, the British 
arsenal. By December 1937, 30 Bren guns had 
been completed, with 12 already under test. By 
January 1938 an even 200 guns had been as¬ 
sembled. By July of the same year production 
had been stepped up to 300 a week and remained 
at that figure until September 1939, when it was 
found that t he guns were coming off the assembly 
line at a rate of 400 a week. 

The Royal Small Arms factory continued to 
be the sole producer of the weapon, with 15. S. A. 
and Austin having contracts for the production 
of spare magazines. The feed systems made by 
the latter two companies gave considerable 
trouble because the Czechs designed the maga¬ 
zines to hold rimless cartridges, while the British 
continued to use outmoded rimmed ammunition 
for their automatic weapons. The mistake was 
remedied but not before thousands of magazines 
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had been manufactured. It was found that the\ 
would function correctly il loaded with onlv 2!) 

4 m 

instead of the customary 30, carnidges. The 
magazines were marked plainly to this effect 
Issued after the outbreak of World War II. the 
weapon was manufactured in tremendous quan 
lilies not only in England blit in Canada as well 

Japanese Models of the ZB 

In the year 1036 a XB-type gun made its ap¬ 
pearance in the Japanese Army and was desig¬ 
nated Model 96, 6.. r >-inni. Research shows that 


the weapon actually was produced in a Chinese 
arsenal which, when captured by the Japs, con¬ 
tinued operation and placed many such arms 
into the hands of the Japanese infantry. The gun 
was later adopted and produced in Japan, be 
coming a part of the country's haphazard auto¬ 
matic armament. It appeared as Model 97 (1037) 
for use in tanks, and as Model 09 (1939), wit h a 
lighter construction for infantry and paratrooper 
use. Both were chambeied for the 7.7-tnm car¬ 
tridge. 

Some ol the tank models were designed to 
mount a long telescopic sight on top of the re- 
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ZB Machine Gur, Model 96, 6.5 rr.m. A Japanese Copy ci the Czech Weapon. 


reiver. A manual raptured with one of the guns 
shows that the weapons were identical with ZB 
machine guns used practically all over the world. 
A translated portion of the manual is given be¬ 
low: 

“The Japanese Model 97, 7.7 tank machine 
gun is a gas-operated air-cooled Brno-type ma¬ 
chine gun designed to be mounted in tanks. It 
is equipped with conventional sights and also 
has a telescopic tank-type sight mounted on the 
left side of the receiver. The use of conventional 
sights and a bipod carried separately in the tank 
allows the gun to be used on the ground as well 
as in the tank. The weapon has a removable box 
magazine holding 30 rounds and uses only the 
Model 99 rimless 7.7 ammunition.” 

Unlike the original ZB machine guns there 
was no carrying handle on this particular model 
and the cooling fins ended 5Vi inches from the 
muzzle end of the barrel. The operating parts 
were as identical as it was possible for the 
Chinese and Japs to copy. 

ZB-50 Machine Gun 

The ZB Co., after a number of years’ experi¬ 
ence with its light gas-operated machine gun that 


enjoyed a world-wide reputation for reliability 
and clean < ur design, turned its attention in 1932 
to the promotion of a machine gun that oper¬ 
ated by recoil forces. In the creation of this new 
weapon the company advertised that it “made 
efficient use of all the knowledge and methods 
which modern technical science puts at the dis¬ 
posal of the successful designer. Painstaking 
study and research were undertaken to determine 
kinetic and dynamic conditions in the mecha¬ 
nism of the machine gun. Cinematopographic re¬ 
search was made use of, and radiation of heal 
from the barrel was the subjec t of thorough in¬ 
vestigation based on the latest data of the science 
of thennology.” 

This weapon was given the official designation 
ol ZB-50 and the main c hange was that the breech 
mechanism was operated by utilizing the recoil, 
and the bolt was cushioned by a strong spring so 
that this heretofore undesirable feature did net 
influence the accuracy of the weapon when in the 
act of firing. j 

The bolt assembly was very similar in appear¬ 
ance to the earlier gas-operated models, but in 
lieu of a gas piston actuating the recoiling parts 
an accelerator was added that transferred energy 
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ZB Machine Gun, Model 50-1932, 7.92 min. The Orly Weapon Designed by ZB Based on the Short Recc.l Principle. 


during the movement of recoil and at the instant 
ol unlocking exerted its lull force on the bolt, 
speeding it rearward. These features were in¬ 
vented and patented by Anton Marek, one of tlie 
noted gun designers in the employ of the ZB 
plant. The accelerator was in appearance very 
similar to the well-known Browning type. 

I bis model unlike its magazine-fed predeces¬ 
sors employed metal push-out type links to form 
a non-disintegrating belt for the purpose of plac¬ 
ing cartridges in the feedway. After the discharge 
of the last round the belt fell out the left side 
and the bolt and its components were held by a 
stop in the cocked position. When a loaded belt 
was inserted, the stops were raised and the holt 
moved forward a few thousandths of an inch to 
be caught by the rear sear. This necessitated a 
pull ol the trigger to release. 

The only thing needed for complete disassem¬ 
bly in the field was a loaded cartridge, with the 
bullet point being used to depress certain spring- 
loaded detents. 

The trigger housing was so designed that it 
slid on the bottom ol the breech casing when re¬ 
leased from its spring-loaded detents to cock the 
mechanism manually. The housing had two 
small grips on each side that acred as the charg¬ 
ing piece. The advantage of this arrangement 
was that the two grips could be used to cock the 
piece when it became necessary to load the 
weapon by band. 

A muzzle booster that trapped the powder gas 


after the bullet left the barrel was used to in¬ 
crease rate ol fire by bringing this pressure to 
beai on the face of the barrel. This device work 
ing in conjunction with the mechanical accelera¬ 
tor gave a cyclic rate of (i()0 shots a minute. The 
muzzle booster was also designed so as to act as 
a flash hider and front barrel bearing. 

The safety catch was of unusual design on this 
weapon, being so constructed that, when it was 
on, it held not only the sear locked but also threw 
the point of the incoming round down at an 
angle so that if by any chance whatsoever the 
sear did become disengaged and the bolt go for¬ 
ward the cartridge was in such a position that it 
would not chamber. 

Perfect coordination between the counterre¬ 
coil ing barrel and the moving belt was assured 
by a specially constructed piece that permitted 
the return movement of the bolt only after tlie 
barrel had gotten into battery. 

•r • 

To fire the ZB-50. the gunner, generally prone, 
raises a cover in front ol the feedway and inserts 
a loaded cartridge belt from the right side until 
the first cartridge is under the spring-loaded 
holding pawl. Then the bring grips arc released 
from their detent and shoved forward until the 
sear engages the bolt. It is then pulled all the 
way to the rear. At this point the rear sear en¬ 
gages its recess in back of the bolt, holding the 
firing mechanism in the retracted position. Rear¬ 
ward motion also compresses the driving spring 
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and moves rhe belt over one spare in the tced- 
way, thus positioning the first round. When the 
trigger button is pushed, the sear disengages the 
bolt which flies forward under the influence of 
the driving spring energy. 

1 he bolt face, arriving at the rear of the feed, 
begins ilie first phase of chambering the round 
by pushing it out of the link into the guideway 
that positions the nose of the bullet into the en¬ 
trance of the chamber. The holt is made in two 
pieces. The portion containing the bolt and its 
rear locking face arrives in battery first with the 
rear end directly under a locking recess milled 
into the barrel extension. The second part, which 
is connected to an extension spring and is held 
to the rear of die first part by means of the lock¬ 
ing lug, is now free to move forward. The angle 
on the locking lug cams the hack end of the holt 
up into the locked position. The last forward 
motion of the bolt assembly's second portion 
brings the face of the locking lug to bear sud¬ 
denly on the firing pin housed in the bolt and 
the weapon is fired. 

In the Inst half inch of recoil, the bolt as¬ 
sembly and barrel are looked to the barrel ex¬ 
tension. At the same time they build up tension 
in the extension-type mainspring. This spring is 
connected to the accelerator which, upon being 
activated by the spring, pivots and shoves to the 
rear the part of the holt carrying the lug. This 
unlocks the weapon and also accelerates the al¬ 
ready recoiling parts to the rear. The empty case 
is withdrawn from the chamber and ejected 
through die bottom of the receiver. When the 
bolt assembly reaches its rearmost position, coun¬ 


ter recoil will begin, repeating the cycle of oper 
aiion as long as the trigger button is depressed 

Besa—ZB-53 Machine Guns 

The British modifications on the 1926-3C 
models that became known as the Bren led die 
ZB firm to bring out an identical gun in even 
respect except for the caliber. 1 bis was changed 
from the British .303 to the Czech rifle cartridge, 
7.02 millimeter. The greatly improved design 
was called the ZB Model 1034 and the highly 
efficient weapon was bought or copied by coun¬ 
tries all over the world. 

In 1037 V. Hoick, the official in charge of the 
firm's experimental weapon design, introduced 
and patented a gas-operated firing mechanism 
that was given the official designation ZB-53 
Model 1037. While it had many physical changes, 
the operating parts remained basically the same 
as all the other gas-piston actuated ZB’s. 

The British were much impressed with this 
weapon and adopted it at once for equipping 
their armored vehic les. They proceeded to ac¬ 
quire manufacturing rights, and in a short time 
it was being produced in England in the Enfield 
Royal Arms Manufacturing Arsenal and the Bir¬ 
mingham Small Arms plant. This gun produced 
in England was known as the Besa. ("B ' for 
Brno, “E” for Enfield, and “SA" representing 
the last two initials of the Birmingham firm.) 

British cartridges not being suitable for the ac¬ 
tion. the barrels were chambered for the 7.92-mm 
Czech cartridge instead of their own caliber .303. 
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i .liter the'same mechanism was scaled up by the 
ZB Co. to lake a 15-mm high-velocity cartridge 
for anti-tank use. This large bore machine gun 
was likewise adopted and manufactured by the 
British. The smaller caliber guns were desig¬ 
nated Bcsa 7.92-mm Mk 1 and II; the larger 
weapon was known as the Besa 15-mm Mk I. 

The physical appearance of the guns them¬ 
selves was rather conventional, but a few features 
most certainly were not. The charging handle 
for cocking the weapon was the pistol-grip¬ 
shaped trigger guard that was shoved forward 
until a seat engaged the piston extension. The 
guard was pulled back, carrying the operating 
parts to I lie rear scar, after which u was returned 
to its normal position. Needless to say, the fingers 
must not be placed inside the guard as pulling 
back into place would lire the weapon after re¬ 
turn of the guard to its former position. 

Before the barrel could be removed, the gun 
must always be cocked. I wo different sized ori- 
lices were drilled into a circular piece that could 
be rotated. This was inserted between the port 
in the barrel and the gas piston cylinder. By 
turning this part, the gunner could obtain an 
adequate amount of gas for successful operation. 

The Bcsa—ZB-53 guns were equipped with 
considerably heavier barrels than most air-cooled 
machine guns. Bursts of greater duration were 
thus made possible. They also differed Irom the 
earlier ZB-model guns from which they origi¬ 
nated in that they had no shoulder stocks and 
that, the rear of the receiver housed a heavy 
spring-loaded buffer system that could be set to 
deliver a slow or fast rate of fire. This device 
could be moved up out of the way. 1 hen the holt 


could not only travel farther on the recoil stroke 
but had the energy of the compressed driving 
spring alone to return it. This noticeably slowed 
the action and, when used with the small orifice, 
produced a rate oi fire of 450 to 500 rounds a 
minute. If a higher rate was desired the operator 
snapped the L-shapcd heavy buffer in the down 
position. The stroke was then shortened and the 
fast recoiling holt was deflected back to bat¬ 
tery at a higher speed. The use of this buffer, 
often erroneously called the accelerator, gave a 
rate of fire of 800 to 850 shots a minute. 

The principal difference between the rifle- 
caliber weapon and the 15-mm Besa were the 
features in the latter that were patented by V. 
1 lolek, namely the method for holding the barrel 
to the rear by a spring-loaded detent. I he bolt 
had to chamber the cartridge slightly out of bat¬ 
tery and the firing take place before the fast 
moving components made metal-to-metal con¬ 
tact on counter-recoil. I his allowed the recoil 
forces to begin just before the stopping ol the 
bolt, barrel, and extension by the receiver. This 
not only gave longer lile to the operating parts 
but resulted in smoother functioning. 

The method used in retracting the barrel was 
unique in that the cover had to he raised. This 
actuated a linkage that jacked the barrel back 
until the detent located on the bottom side slid 
into its recess. Cocking was done also by the un¬ 
usual method of releasing the pistol-grip-shaped 
trigger guard. It was shoved forward until it 
latched on to the rear end of the gas piston and 
was then pulled to the rear until the sear en¬ 
gaged it to hold in until released by the trigger. 
A continued movement rearward naturally 
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brings the trigger guard back to its normal posi¬ 
tion. 

T he so-called acceletatoi was not incorporated 
in the design of the target caliber weapon. The 
device was m reality a strong spring butter that 
could be dropped into position to shorten the re¬ 
coil stroke and speed up by bolt deflection the 
rate of lire. T he barrel was mac hined in such a 
manner as to have three points of contact with 
the inside of the barrel jacket. T his gave suf¬ 
ficient support but did not create undue friction 
on recoil. 

By turning the selector switc h to its extreme 
left position, single shot firing could be accom¬ 
plished. T he feed system used the metal push -0111 
type of link and was led from right to left. T he 
belt was drawn over one space bv a lug on the 
gas piston which engaged the feed pawl and by 
a long movement gradually but forcefully pulled 
the belt over during eac h movement of recoil. 

While the barrel could be readily removed, it 
was still a two man job. for one had to hold it 
while the other raised the carrying handle of the 
barrel retainer a half inch and pushed the partly 
freed barrel forward until it could be turned tip. 


At a distance of 13 inc hes from the breech end. a 
special slot was machined for this purpose. The 
second man then raised the alt end until it 
cleared the barrel extension. They jointly eased 
it forward to lift out. I he projection guides on 
tlie barrel were treed horn their slidewavs in the 
receiver bv the last of the forward motion. 

s 

A flash hider was always used on this heave 
duty gun as the terrific powder charge in the 
la-mm cartridge had enough mu/vle flash to im- 

ci n 

pair seriously the aim <>l the operator unless sup¬ 
pressed by some device. 

The cartridges were fed to the gun through ; 
feed mechanism actuated by the- piston exten¬ 
sion. 1 he lattei piece was provided on its lowei 

face with a cam wav in whii h the under arm ol 

* 

the feed lever operated. T he upper arm ac tuated 
the feed pawl and moved the belt over one space 
positioning the camidge to be chambered. T he 
feed system was not dependent 011 the ac tion of 
the breechblock but obtained its operational 
power fioin the piston extension. ITiis method 
insured positive feed as the power stroke was 
used in plate of energy derived from a com 
pressed chiving spring. 
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Bcsa Machine Gun, Mk I, 15 mm, as Viewed Irom Below. 


This weapon was so c lose in principles of op¬ 
eration as to lie nearly identical with the early 
gas-operatcd 7.W guns hut the few new features 
added from time to time were in themselves 
radical enough to warrant the presentation of a 
cycle of operations for comparative pur|>oses. 

To fire the 15-mm Besa Mk I or the ZB-60 
Model 1938, as the Czech company version was 
marked, the operator shoves the tab of the metal 
cartridge belt through the feedway from the right 
side, which is then pulled to tire left until the 
lirsl cartridge snaps behind the belt-holding 
pawl. 

The detent holding the feed cover group is 
held down allowing the cover to be raised to the 
tip position and then brought back to position. 
This movement jacks ilie barrel back where it 
is held in the retracted position by a strong 
spring-loaded catc h. The pistol-grip trigger guard 
is released, allowing it to be slid forward in its 
slideway until a plunger in its housing is forced 
into a recess in the piston extension. The trigger- 
guard housing is then pulled smartly to the rear 
bringing with it the bolt and the extension. 

At the completion of the rearward movement 
the rear sear engages the notch in the piston ex¬ 
tension, holding the entire assembly in the 
cocked bolt position. The pistol grip that lias 
served as the charging handle is now in place and. 
if the selector switch is on single shot or full 
automatic, the weapon is loaded and ready to lire. 

The rearward movement of the piston exten¬ 
sion also cammed the feed pawl over, thus posi¬ 


tioning a round to be stripped from the link. 
The release of the sear by pulling the trigger 
starts the firing mechanism toward battery and a 
projection on top of the forward part of the bolt 
passes through the center of the link, shoving 
the cartridge ahead of it into the chamber. The 
bolt arrives first into battery with the rear end 
directly under its locking recess in the bolt ex¬ 
tension. The gas-piston extension, being held to 
the rear by a beveled locking lug, can now con¬ 
tinue forward since ihe lug cams the rear end of 
the bolt up into the recess and out. of its path. 
The last fraction of an inch of navel ol the piston 
extension releases the barrel holding* catch and 
the entire assembly—bolt, barrel, piston, and ex¬ 
tension—Man final movement to battery. The 
faster moving locking lug on the piston exten¬ 
sion. however, strikes the firing pin, discharging 
the weapon and starting recoil movement slightly 
before all the moving parts strike the stationary 
receiver. 

The main tec oiling pails are locked together 
until the terrifically high gas pressure has 
dropped to a safe operating limit. At a point in 
the barrel one-third of the way up from the 
breech, gas is let through a port into the c ham¬ 
ber, where it strikes the face of the piston driving 
it rearward. The bolt is unlocked as the back of 
the lug on the piston extension pulls it down out 
of its recess. At the same time the retracted barrel 
is held back bv its latc h. A strong extractor with- 
draws the empty cartridge from the chamber and 
holds it until it strikes the ejector positioned in 
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the belt guide. It is then knocked downward 
through the slot in the piston extension and re¬ 
ceiver. 

Continued rearward movement completely 
compresses the driving spring and final travel of 
the recoiling parts is dampened by the heavy 
spring buffer. The barrel recoil spring positioned 
in the cover group reduces the upward jump of 
the barrel's muzzle and in doing so increases ac¬ 
curacy. 

This weapon was intended for aircraft use as 
well as anti-tank work. For the former purpose 
an explosive 15-mm bullet was developed. Its 
high muzzle velocity of 3,200 feet a second was 
used as an argument in favor of its use in place of 
the larger bore automatic weapons then being 
placed in fighting planes. For ground work 40 
rounds was the normal length of an ammunition 
belt, but the company was quick to point out that 
in aircraft installations the length would be gov¬ 
erned only by die capacity of the plane. 


The very modern and highly efficient ZB auto 
made arms plant was taken over by the Germans 
early in World War II and operated throughout 
the w-ar under the name of Waffenwcrke Brunn 
A. G. The conquerers not only used the excel¬ 
lent ZB weapons already in existence but kept 
production going in full force. Characteristically, 
they called for many modifications on the 
weapons, some in the nature of improvement 
and others merely for adaptation to spec ial pur¬ 
poses. 

The most outstanding illustration of the firm’s 
craftsmanship, showing its genius for weapon de¬ 
sign to the utmost, was an experimental model 
of a new type of machine gun that was in proto¬ 
type stage ai the time of the German invasion. 
Fortunately for the Allies, the model, pictures, 
and drawings found their way to the United 
States just before the plant fell into enemy hands. 
Security reasons do not permit any further men¬ 
tion of this weapon. 



Chapter 24 

VICKERS-BERTHIER MACHINE GUN 


In 1925, the Vickers Co. in Kngland, having 
acquired the manufacturing rights to all Ber¬ 
th ier machine guns, started production on a lim¬ 
ited scale. This was done mote to keep the per¬ 
sonnel of its large Cray ford plant employed than 
to (ill the needs of the British services lot a ma¬ 
chine gun, since at this time the gun-making in¬ 
dustry, as far as military types of automatic 
weapons were concerned, was at a low ebb. 

The Inst such guns produced were in the 
form of light machine rifles. They were put on 
the market commercially, engaging in competi¬ 
tive tests in many of the Balkan States and in the 
Dutch l ast Indies. The Latvian military authori¬ 
ties adopted the light ma<hinc rifle chambered 
for their infantry rifle cartridge. In the Dutch 
East Indies test, the Vickers-made Bcrthicr bested 


the field but no contract was received because 
the Dutch Government thought it more eco¬ 
nomical to manufacture a modified royalty-lice 
Lewis gun in its own government arsenal. Spain 
bought a number of the weapons for use in 
Morocco and many Sontli American republics 
purchased them in limited quantities. 1 hey were 
also adopted officially by the Indian Army. Ac¬ 
tually the sum total of sales was only enough to 
keep this part of the Vickers Co. operating ai a 
bare profit. 

It was more Iron) financial necessity than mili 
tary need that Vickeis in these days started to 
develop an aircraft gun based on the Bcnhier 
principles. An effort was made to interest the 
Royal Air Force in its adoption as an ideal ob¬ 
server’s gun. The result is ollicially known as the 
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Vickers G. O. (“gas-operated”) machine gun, 
which made iis first appearance in 1928. 

Its main selling points were the extreme sim¬ 
plicity of its characteristic features and its very 
light recoil. The principal components could he 
assembled and disassembled without the aid of 
tools, and so constructed that they could not be 
put together incorrectly. The operating parts 
were housed in such a manner as to protect them 
from inclement, weather. The silhouette was very 
clean, having no objectionable knobs or handles 
that would shuttle back and forth while firing. 

The recoil was so light that a gunner could 
get in long hursts without being thrown off his 
aim. When overheated, the easily detachable bar¬ 
rel could he changed by an experienced operator 
in live seconds without touching it manually or 
disassembling other parts of the mechanism. The 
Vickers Co. recommended that a barrel be 
changed after a 240-round burst of rapid fire, but 
held it was possible to continue on if necessary. 
If it was determined that longer bursts were 
needed in aerial combat, a heavier barrel could 
be used and the ability to keep up sustained fire 
for great lengths of time could be greatly aug¬ 
mented. 

All components were interchangeable, and 
manual manipulation of a device located near 
the trigger would instantly give the gunner a 
choice of single-shot or automatic fire. 

The Vickers designers, knowing the main dif¬ 
ficulties encountered in the maintenance of a 
machine gun in the air. tried to overcome these 
objectionable features by making it possible to 
change the extractor and ejector externally, if 
broken or damaged during fire, without strip¬ 
ping the gun. If disassembly for any reason was 
necessary, it could be done in less than 30 sec¬ 
onds. In order to take advantage of all cooling, 
the breech remained open upon cessation of fire 
leaving the hot chamber empty. This not only 
made a cook-off impossible but permitted cold 
air to circulate through the bore. 

A drum-shaped feed of peculiar design, hold¬ 
ing 97 rimmed caliber .303 cartridges and weigh 
ing 11 % pounds when loaded, was used. This 
system, although resembling the Lewis feed in 
many respec ts, did not rotate when the weapon 
was firing, as it was latched securely in place foTe 


and aft. Each round was positioned by means of 
a pre tensioned spiral spring. 

A very clever rounds counter was also incor- 

4 

poraied in the G. O. gun’s design. To wind the 
spring, a flat piece is located on top with a recess 
cut lor inserting tho finger. When the drum is 
fully loaded, this fiat winding lever revolves and 
the gunner can see at a glance how many rounds 
remain in the drum. The lop of the drum is 
marked in such a manner that, whenever die 
combination winding lever and rounds indicator 
stops, the amount of ammunition left in the feed 
is revealed. 

The addition of accessories necessary for air¬ 
craft use was the only difference between the 
ground machine rifle and the observer s gun. In 
the latter, however, the rate of fire was stepped 
up to 950 rounds a minute by a larger gas orifice 
leading to the gas cylinder chamber and a more 
efficient heavy-duty buffer to compensate for the 
faster recoiling parts. When used as an aircraft 
gun, it was mounted both singly and in pairs on 
a Scarf! ring. 

If its date of production is taken into consid¬ 
eration, the Vickers-Berthier was quite advanced, 
as it proved to be a reliable, easily maneuverable, 
high-speed machine gun that served the needs ol 
the gunnei-observer firing from an open rear 
cockpit. It is an example, however, of what hap¬ 
pens to any piece of aviation ordnance when 
change in design of aircraft makes it obsolete. 
This very reliable high performance rifle-caliber 
machine gun is practically unheard of today, be¬ 
cause, coincidental with preparations for World 
War II, British aircraft with power-driven tur¬ 
rets to take the place of the rear observer and his 
free gun were beginning to make their appear¬ 
ance. This act doomed all specially made free 
guns regardless of their state of perfection, as the 
turrets were all armed with belt-fed fixed-type 
weapons with higher speed, mounted in groups 
of two or more. Although the weapon was out¬ 
moded. England was so desperate for machine 
guns of any type that it was held in reserve for 
training purposes and the arming of armored 
vehicles. Manuals were printed on its use and 
maintenance all through World War II. 

To fire the Vickers-Berthier aircraft machine 
gun, a loaded magazine is slipped into a recess 
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on top o! the barrel until it engages its holding 
catches fore and aft. The charging knob, on the 
left side, is pulled to the rear and then shoved 
forward. The selector located at the right rear is 
turned to automatic fire. This cams down one 
of the two sears that lock the piston. The other 
is released when the trigger is pulled and permits 
the bolt to leave the cocked position. 

Driven forward by the energy of the com¬ 
pressed driving spring, the upper face of the bolt 
strips a cartridge from the mouth of the maga¬ 
zine and starts to c hamber it. During this act the 
extractor rides over the camidgc rim and snaps 
into the cannelure. 

Coincidental with reaching its extreme for 
ward travel, the real of the bolt goes slightly be¬ 
yond a locking step that is machined in the top 
of the receiver body. The bolt has an opening ma¬ 
chined in its rear portion in which is riding the 
camming lug of the cross arm. This is all con¬ 


nected with a part of the gas piston. When the 
bolt reaches its locking recess, the speed and 
inertia of the piston cause the camming lug of 
the cross arm to engage a corresponding angle 
inside the boll body, pivoting this part of the 
bolt up and against the locking step in the re¬ 
ceiver body. 

This swinging, or propping up, of the rear 
end of the piece removes the obstruction that has 
been holding back the cross arm on which the 
firing pin is attached, being forced by the sudden 
pivoting of the rear portion of the holt body, 
the cross arm and firing pin can continue to ad¬ 
vance with great speed for one-half inch. 1 lie 
firing pin then enters its tunnel and its tip 
smashes into the primer of the chambered round. 

After the powder charge explodes and the bul¬ 
let has passed a port about two t hi ids of the way 
up the barrel, gas is admitted through a con¬ 
trolled orifice that acts on the face of the gas 
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piston. The latter’s first movement rearward 
withdraws the firing pin tip from the primer, 
and alter the cross arm is driven back approxi¬ 
mately one-half inch, it disengages the two cams 
that are holding the swinging portion of the bolt 
against the locking step. The bolt assumes the 
horizontal in its slideway and starts to the rear. 

A spring-loaded extractor withdraws the empty 
case and holds it close to the bolt face until the 
ejection slot is reached in the receiver. At this 
time the ejector fastened in the receiver collides 
with the base of the cartridge, pivoting and 


throwing it clown through the opening to the 
right into a deflector for catching the empty car¬ 
tridge. The spring-loaded magazine pushes an¬ 
other round in position and the recoiling parts 
continue on against the loading forces of the 
driving spring. Full recoil takes place when the 
moving parts make contact with a spring-loaded 
buffer that not only absorbs die surplus energy 
but accelerates the operating mechanism during 
counter recoil. If the trigger remains to the rear, 
the return movement results in repetition of the 
cycle. 


Chapter 25 


LAHTI (SUOMI) (L/S) MACHINE GUN 


The Valtion Kivaaritehdas (State Rifle Fac¬ 
tory) at Jyaskyla, Finland, produced in 1926 a 
light machine gun that operated on the short 
recoil system. It was the invention of Finland’s 
most outstanding automatic weapon dcsianei. 
Aimo Johannes 1 .ahri, who for a number of years 
was chief of this government arsenal. Lahti 
originated weapons for his country’s use in all 
sizes from rifle caliber to cannon and. unlike 
most inventors, did not exploit a single basic 
system ol operation but employed various meth¬ 
ods ranging from short recoil to gas. 

The Lahti (Suomi), or L/S, light machine rifle 
was one of his most refined models and was later 
used extensively by his countiyinen in the Rus¬ 
sian campaign. It was greatly respected by the 
Soviets and copied extensively by them. Ironi¬ 
cally. while the Finns produced it primarily for 
sale cither to England or to Germany, they were 
forced to use it first in defense ol their homeland. 
Flic weapon, as modified in 1932, was given the 
factory designation, L/S Machine Rifle Model 
26-32. It was air cooled and could be fired both 
full automatic and single shot. 

'The physical appearance of the weapon was 
prac tically the same as a standard army rifle and 
ii was pointed out by the promoters that one in¬ 


fantryman armed with the L/S 26-32 could lay 
down as nnu h fire power as an ordinary company 
firing the bolt-action rifle. 

This weapon was produced originally for pos¬ 
sible sale to the two major powers, England and 
Germany, which the Finns felt were potential 
enemies of each other. The weapon was c ham¬ 
bered foi each country's cartridge and it was cs 
pecially designed so that, by merely switching 
the band and bolt, either cartridge could be 
used. 

As evidence that the producers ol the L/S 
26-32 used iliis method of impaitially seeking 
the business of both sides in any future war, a 
portion of a promotional booklet dated 1933 is 
quoted: 

The greatest advantage of this machine gun 
is that ii at last solves the problem <>l a universal 
machine i ifle of different calibers. It is designed 
so that after fitting in different operational parts 
the firing ol cartridges of different calibers is 
possible. At picscnt machine guns with firing 
mechanisms for British and German army car¬ 
tridges arc being made. During the manufacture, 
trials have also been made with 7.9-nun and 6.5- 
mm military cartridges and it was proved then 
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the functioning and the accuracy of the weapon 
were equally good as with the above-mentioned 
cartridges. It is accordingly fully possible to 
chamber the weapon for every known cartridge 
powerful enough to operate its mechanism. 

“It must be pointed out as a noteworthy fact, 
that for countries that use cartridges of different 
calibers, this machine gun has one great advan¬ 
tage in that it is built exactly in the same way 
for all kinds of cartridges, with the exception of 
the easily exchanged recoiling parts which must 
be changed, ol course, on account of differences 
in chamber and bore measurements. To the re¬ 
coiling parts belong the barrel, barrel extension 
and bolt. 

“It must be remembered that the receiver is 
absolutely the same for all recoiling units, so 
therefore the operational parts are changed as 
one piece, because the barrel is rigidly screwed 
together with the barrel extension. . . . All bolts 
are exactly the same in appearance and dimen¬ 
sion provided the cartridge rims do not differ 
too much. In that case the bolt must also be 
exchanged. For instance, when firing 7.92-mm, 
7.7-mm, and 6.5-mm caliber cartridges it is not 
necessary to change the bolt because the differ¬ 
ence in diameter of the cartridge rims is so in¬ 
significant with these cartridges that it does not 
cause any disturbance in functioning. 

“There is another advantage which must be 
observed also and that is that in a state of war, 
in case of capture of any of the above kinds of 
cartridges, this machine gun can use the ammu¬ 
nition by putting in other operating parts in 
their own receivers. . . . 

“These changes can be made during the actual 
fighting and they would only take some eight 
seconds to perform, provided the necessary op¬ 
erating parts are brought along by the machine 
gun section. Every state, however, knows its pos¬ 
sible future opponent in war, and what kind of 
ammunition they will use and can always keep 
a certain number of exchange systems in stock.’ 

The feed system is either a spring-loaded clip 
that holds 25 British caliber .303 or German 7.92- 
mm cartridges, or a flat drum magazine with a 
capacity of 75 rounds of the same ammunition. 
The weapon is chambered lor cither the British 
or German Army rifle cartridge, with a maxi- 
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I.ahti Machine Gun With Drum Magazine. 


mum rate of flit- given as 500 shots a minute. The 
safety device operates so that, when the slide in 
front of the trigger is pressed hack as far as it 
"'ill go. a projection tomes up under the sear. 
This makes it impossible to pull it down lor re¬ 
lease until the device is again moved forward. 

l ; or semiautomatic five, the selector switch is 
moved oil the sale position. As the trigger is 
pulled, the connector moves downward and 
draws the sear with ir, releasing the boll. Further 
pull on the trigger causes a nose on the front 
end of the connector to turn the latter around 
on the axle, whereby it is disengaged from the 
sear. I his piece, under spring influence, engages 
its recess in the holt before going forward to fire 
another shot. 

The operator must release the trigger so that 
the connector may again engage the toe of the 
sear. Another pull on the trigger releases the 
sear to repeat the two distinct movements neces¬ 
sary for single shot firing. 

To change either the conventional box-tvpe 
magazine or the draim-shaped one, the magazine 
catch is pressed and the empty magazine removed 
by pulling down. A fresh one is then inserted, 
after observing that the holding catches arc cor 
rcctly engaged. 

A loaded round cannot be left in the chamber 
of a hot barrel after a burst ol long duration, as 
the bolt is automatically held to the rear after 
releasing the trigger. This not only prevents a 


cook-off hut allows cool air to circulate through 
the open bore. 

The barrel may he removed in a few seconds 
merely by turning the lever I Sit degrees. This re¬ 
leases the catch holding the butt stoc k to the re¬ 
ceiver. Then after lilting the receiver cover, the 
barrel extension with barrel and bolt can be 
pulled out to the rear. A cool barrel complete 
with extension and holt is then insetted in place 
of the hot one. To prevent disassembly of the 
barrel and its hot members, the whole operating 
unit is c hanged. 

To fire the I./S 26-32 light machine gun, the 
opeiator, if using the flat 75-shot drum, first re¬ 
moves the magazine support and pushes the 
drum up until its holding latch snaps. From the 
pi one position, the charging handle is grasped 
l>\ the right hand and pulled all the way to the 
rear. At this point the rising spring-loaded sear 
engages the notch in the bottom of the bolt, hold¬ 
ing it to the rear. The weapon being c<x ked 

and reads to (ire. the selector switch is moved 

# 

from Safe to Automatic fire and the trigger 
pulled. 

As the sear disengages the holt, it is thrust for¬ 
ward by the energy of the compressed driving 
spring. The feed rib on top of the bolt shoves the 
first round out of the lips of the magazine and 
starts to chamber it. At a distance ol one-hall inch 
out of battery, the holt seats behind the cartridge 
and the extractor daw snaps over its rim. At 
the same time the holt locking piece is cammed 
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down into its locking notch on the bolt and 
this act releases the holding device that has been 
keeping the barrel and extension to the rear. 

The locked barrel, its extension and its bolt 
start final movement forward and at a point one- 
sixteenth inch from full battery position a pivot¬ 
ing pin in the tip of the bolt body that has been 
in the path of the retracted firing pin contacts a 
ramp in the receiver and is levered up out of the 
way. The firing pin is now released to fly for¬ 
ward, striking the primer. The timing is such 
that recoil forces of the exploding powder charge 
are set up before the fast traveling locked mass 
strikes the solid receiver, thus utilizing these 
forces to buff the action. 

The recoiling parts arc locked securely to¬ 
gether for a distance of a half inch; the stud on 
the bolt lock then engages a cam in the receiver 
that lifts it out of its locking recess. 1 he move¬ 
ment is clone in such a manner as to allow the 


bolt to creep a few thousandths of an inch rear¬ 
ward belore total unlocking. This permits the 
extractor to break the gas seal and fully loosen 
the cartridge during this phase. At the instant 
of firing, energy is transferred from the last re¬ 
coiling barrel to the bolt by means of an ac¬ 
celerator, which, upon pivoting, speeds the bolt 
to the rear with the extractor holding the empty 
cartridge case. When its rim strikes the solid 
ejector, it is knocked out of the slot in the right 
side of tlie gun. 

The first recoil movement starts to jack the 
firing pin to the rear and continues to do so until 
its sear in the top of the bolt drops in front of 
the circular projection over the body of the pin. 
The barrel and its extension at the moment of 
bolt release is held in a retracted position by its 
holding latch. When the bolt has reached its final 
recoil stroke, compression of the driving spring 
starts it into counterrecoil to repeat the cycle. 
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drawings, and patents were shipped ai this time 
to neutral Holland and stored in warehouses in 


It is appropriate that the background of 
Rheimnetall-Borsig A. G., the giant of the Ger¬ 
man munitions industry in World War II, be 
outlined in order to help explain some of the 
reasons for die firm's mushroom growth. 

On 12 February 1888 the directors ol the al¬ 
ready established firm of Holder Berg we i k of 
Westfalen, Germany, accepted a large contract 
to produce a new style jacketed bullet for the 
German Army. At the time it was decided ii 
would be more satisfactory to have production 
of the bullets carried on by a separate company 
at another location. Consequently, a factory was 
completed at Derendorf, a suburb of Diisscldorf, 
on 13 April 1881). It was named Rheinischc Me¬ 
ta II waren und Maschincnfabrik A. G. t and on 
7 May 1889 actual operations began. 

Fhe new company’s technical adviser and vice 
chairman of the board of directors was Heinrich 
F.hrhardt, formerly a manufacturer of business 
mac hines in Dusseldotf and later famous as an 
ordnance engineer and inventor of gun mecha¬ 
nisms. The company prospered from government 
contracts for artillery and ammunition. A large 
volume of business for the same materials was 
also carried on with foreign governments, and 
at the outbreak of World War I Rhcinmctall 
was second only to the great firm of Friedrich 
Krupp A. G. in the field of munitions. 

During the conflict the company was engaged 
to the limit of its capacity in all kinds of ord¬ 
nance production. It then began for the first time 
development and manufacture of machine guns, 
making, as did many oilier plants, the Maxim 
Model ’08. 


both Del I z cl and Rotterdam. 

0 

In accordance with other clauses in the treaty, 
the Inter-Allied Control Commission authorized 
the two firms, Krupp and Rhcinmctall, to con¬ 
struct a limited number of weapons for the then 
small German Army and Navy. It was specified 
that the work was to be divided in such a way 
that Krupp would build all guns with a calibet 
over 17 centimeters and Rheinmetall all with 
this bore diameter and below. Krupp was thus 
confined to production of naval guns, since land 
cannon as great as 17 centimeters were forbidden 
to Germany. Consequently, all army weapon <ic 
velopmcnt fell to Rheinmetall and between tli^ 
years 192.7 and 1927 the company was permitted 
to install, subject to Inter-Allied supervision 
the many spec ial facilities necessary to carry ot 
such activities. 

From this point on Rheinmetall began to fo 
initiate plans that would put it in a position to 
regain its lost world trade. An attempt was made 
to establish a subsidiary company in Holland 
under the name of Hollandische Industrie und 
Handels Mattschapv (11III), but this venture 
turned out to be anything but satisfactory. With 
the severance of its Dutch connection in 1920, 
Rheinmetall acquired ownership of a concern 
then known as Waffcnfabrik Solothmn A. G. in 
Solotburn, Switzerland. 

This Swiss plant originated as a watch making 

concern. Following the war the company had 

trouble keeping solvent because of the slump in 

that industry. It was sold at a sacrifice to a Swis« 

* 

citizen named von Steiger, who previously had 
been a director in the Deutsche Waffcn- und 


Alter the Armistice RheinmetalFs ordnance Munitionsfabrik A. G. of Germany. Von Steiger 

and munitions division had to be dismantled in left the employ of D. W. M. when the enforce- 

accordance with Articles 168 and 169 of the Ver- ment of the disarmament c lauses in the Ver¬ 
sailles Treaty. It was suspected and later con- saillcs treaty by the Inter-Allied Control Com 

firmed that 23,000 tons of the firm’s lathes, dies, mission ended its activity by completely div 
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mantling this mighty automatic weapon manu¬ 
facturing company. 

The new owner converted his establishment 
to the making ol cartridges for small arms and 
failed financially a short while later. 1 he factory 
was then taken over by Fritz Mai id I of Hinen- 
berg, Austria. The Solothurn plant, upon pass¬ 
ing into Mandl’s control, was immediately con¬ 
verted to the manufacture of various types of 
small arms. It was with Mandl that Rlieinmetall 
dealt iu purchasing the Solothurn plant in order 
to control a weapons factory iu a neutral coun¬ 
try free from Allied restrictions. 

In accordance with the terms oi purchase. 
Fritz Mandl was retained in 1929 as director of 

the new subsidiary of Rheinmetall. Since the 

/ 

parent company was 51 per cent owned by a Ger¬ 
man Government holding corporation, and as 90 
percent of the ownership of Solothurn was in the 
hands of Rheinmetall, it can be readily seen that 
the German military authorities could control 
its policy. Through the Rheinmetall offices in 
Berlin, an agreement was also worked out with 
<; large armament factory in Austria and similar 
contracts were also made with other manuiac- 
prers, particularly in Austria and Hungary, for 
production ol component parts ol automatic 

apons. 

It is incredible that in a matter of months after 
oeing taken over by the Rlieinmetall lirm, Solo- 


thurn, with its limited facilities, could have man¬ 
ufactured all the weapons known to have been 
sold hearing its name. Ac tually it has been found 
that Solothurn procured the necessary compo¬ 
nents from inside Germany and Austria and used 
the plant primarily as a place of assembly. 

In this manner it served the holding company 
well. It allowed Rheinmetall to sell not only to 
nations friendly to Germany, but also to po¬ 
litically hostile ones which needed armament 
hut dared not arouse public opinion at home by 
buying munitions directly from a German firm. 
Both Solothurn and the customer nation found 
it agreeable to hide at the moment behind the 
shield of Switzerland. Apparently only the Ger¬ 
mans knew exac tly what was going on, as ii will 
be noted they always possessed a weapon superior 
to the one being offered for sale. In other words, 
they could see no harm to the Father land in al- 
lowing the rest of the world to pay for experi¬ 
mental and development work while they pre¬ 
pared for another war. 

Solothurn Model 29 

Within 2 months after its sale to Rheinmetall 
was approved oil -1 April 1929 by the stockhold¬ 
ers of the old company, Solothurn ollercd a new 
machine gun. Model 1929, to the military pow¬ 
ers of the world. This would have set an all time 
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high fur conception, design, and production had 
the Solothurn craftsmen actually done this. The 

s 

truth of the matter was that the weapon was 
originated and developed ai Rheinmctall by 
Louis Stangc, who is rated among the best of 
Germany’s many fine automatic arms designers. 

Stangc first started work in ihe Theodor Bcrg- 
mann arms factory at Suhl as an apprentice of 
Louis Schmcisscr, one of the most prolific crea¬ 
tors of sound automatic weapon systems in all 
Kurope. They included self-loading pistols and 
submachine guns in addition to refinements on 
already existing mechanisms. Stliineisser, like 
Stangc, became affiliated with Rheinmctall and 
assigned many of his patents to this company. 

Most of Germany's other talented mechanics 
who had shown their ability to produce success¬ 
ful automatic gun mechanisms were also on 
Rhcinmctall’s technical staff. The most outstand¬ 
ing of these designers were Karl Heinemann, of 
Merlin, developer of the Parabcllum action in 
World War I, Fritz Herlach, Karl Y'oller, Alfred 
Krum, all of Dusseldorf, and Herman Henning 
and Wolfgang Rossmanith, of Berlin. 

These names are given to show the significance 
of the following statement made by Solothurn in 
literature announcing its dehut in the gun-pro¬ 
ducing business: 

"The Waffenfabrik Solothurn A. G., of Switz¬ 
erland, is authorized to copy and reproduce all 
patterns of construction of the Rheinische Met- 
allwaren und Maschincnfabrik A. G. (Rhein- 
metall-Eht hardt), of Dusseldorf, Germany/' 

With the financial backing and the design 
genius that was thus made available to the small 
plant loc ated outside of Allied jurisdiction, there 
is little wonder that many fine weapons began to 
make their appearance bearing the name "Solo- 
thurn.” 

The Solothurn Model 1929 was an air-cooled, 
shorl-recoil-operated machine gun of very light 
construction, weighing only 17 pounds. The bar¬ 
rel was chambered for the German 7.92-mm in¬ 
fantry rifle cartridge. It was of extremely simple 
construction with few component parts. These 
pieces, as the promoter pointed out, were ma¬ 
chined almost exclusively in lathes. Thus Lhe 

* 

manufacture of spare parts would offer no diffi¬ 
culty to any government that purchased them. 
South American countries were particularly in¬ 


terested in ihcm because of being able to make 
needed replacement parts in their own machine 
shops. 

The bolt was cylindrical in shape with a cen¬ 
tral locking ring rigidly holding the bolt and 

r> r> o 4 o 

barrel together by means o# six interrupted 
threads. The striker was enabled, by the removal 

4 

of the obstruction at the time of locking, to con¬ 
tinue on into the primer of the cartridge. This 
method was known as timed inertia firing. When 
the magazine was emptied by the discharge of 
the 25 cartridges, a catch then rose and held the 
bolt in the cocked position. It also warned the 
operator that it was necessary to place a fresh 
magazine in position. The safety was a device 
that locked bolt and trigger together, allowing 
the insertion of a loaded magazine with the bolt 
locked on safe. 

Single shots, or automatic firing, of the Solo- 
thurn Model 1929 could he accomplished with¬ 
out interrupting the gunners aim. The opera¬ 
tional energy was derived from the recoiling 
masses. Under heavy strains brought about by 
abnormal testing conditions, the mechanism 
proved to be very reliable. 

MG-30 

These weapons had hardly been made avail¬ 
able when Solothurn—as Rhcinmctall s outlet- 
pul on the market a more refined version, desig¬ 
nated by the factory the S-2-200, and by the 
German Army the MG-30. Its method of opera¬ 
tion was basically the same as that of the earlier 
model. 

A considerable number were sold to European 
governments. Austria, for instance, adopted the 
gun in 8-min bore, calling it Model 30: while 
Hungary pui it into her service with the desig¬ 
nation, Model 31. In the next 5 years these na¬ 
tions alone purchased over 5,000 S-2-200 light 
machine guns. That the two neighboring coun¬ 
tries accepted this type is quite understandable 
since the Steyr arms factory, in Austria, is cred- 

4 i 

ited with furnishing everything about these 
weapons except for assembly, which was done at 
Solothurn. 

As with the earlier model, when the last shot 
was fired, the boll stayed in a retracted position. 
The loaded magazine could be inserted regard- 



454 


THE MACHINE GUN 




Solothurn Machine Gun, Mode! 1930, 7.92 mm. 



less of the position of the* holt. Two t iic ular de¬ 
pressions were cut one above the other on the 
front face of the trigger. Pressure on the top 
one gave single shot operation, while a pull on 
the lower portion delivered automatic fire. This 
permitted the operator to change from one to 
the other without interference with his aim. 

I he barrel of the MG-30 also was air-cooled, 
but a different provision from that of the earlier 
versions was made for changing it. The switch 
from a hot barrel to a cool one was done in a 
quic k and unique manner. The shoulder piece 
was moved Irom the receiver by pressing on a 
locking spring. The stork was then turned 60° 
to the left and pulled backward, the driving 
spring and its guide remaining in the rear hous¬ 
ing. The barrel, with the attached boll and car¬ 
rier assembly, then were shaken out of the re¬ 
ceiver to the rear. The assemlilv was discon- 

/ 

netted from the hot barrel and placed on a 
cool one. The replacement was then inserted in 
the jacket and the procedure reversed. 

The German Army ran a 100.000-round test 
on the model and reported very good results. 
However, it was not adopted for general service, 
although main were used lot drill purposes. 

When the MG 30 is fired, the barrel, bolt, 
bolt extension, mainspring guide, and locking 
ring move backward under action of recoil as a 
rigid assembly with respect to the receiver. At 
a predetermined distance, the rollers on the lock¬ 


ing ring engage the spiral groove in the walls of 
the receiver. 

Further rearward movement turns the locking 
ring and unlocks the bolt. At this point the re¬ 
coiling ol the barrel, holt extension, and locking 
ring is checked by a buffer and they are held in 
this retrac ted position. The bolt and mainspring 
guide now move rearward under the accelerated 
force imparted by the spiral grooves, as the ex¬ 
tractor withdraws the empty cartridge. Further 
recoil ejects the case and compresses the main 
driving spring. When these parts have reached 
the extreme distance they can travel, counter 
recoil commences. 

As the bolt moves forward, it pit ks up a round 
from the magazine and chambers it. The bolt, 
being seated in its carrier, pushes the carrier, 
barrel, and locking ring forward. The latter, 
turning under the influence of its lugs, engages 
the spiral grooves and locks the assembly. When 
the bolt first starts into < ounterrecoil move¬ 
ment. a sear engages its notch in the firing pin, 
holding it while the rest of the assembly con¬ 
tinues on to compress the firing-pin spring. Flic 
final movement of going into battery automat¬ 
ically releases the firing pin. 

MG-15 

In 1932 Rheinmetall presented the German 
Air Force two weapons that were the outgrowth 
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Rhainmetdll Aircicft Machine Gun, Model 15, 7.92 mm. 


of the MG-30. Both wore rifle-caliber aircraft 
machine guns and were given the designations, 
T6-200 and T6-220. They were promptly 
adopted by the German aviation section the fol¬ 
lowing year and officially named the MG-15 
Fixed and MG-15 Flexible. 

Only minor modifications were made from the 
MG-30 to adapt them to aircraft use. If exam¬ 
ined closely for comparative purposes, there was 
no difference in the basic action of these weap¬ 
ons and of Slangc’s earlier models. The rate of 
fire on the aircraft version, however, was in¬ 
creased from 750 to 1,000 or more shots a min¬ 
ute by the employment of a muzzle booster with 
a restricted orifice. Ammunition was carried to 
the fixed gun by means of a metal disintegrating 
belt. Aii odd bin eflicicnt recoil-actuated ratrhri- 
type feed system indexed each round and could 
feed from right or left, as desired, by the mere 
repositioning of pans. 

On the MG-15 Flexible gun, ammunition was 
fed from a twin-drum magazine, holding 75 
rounds. The cat n idges were lodged in two con¬ 
tainers fitted to the right-hand and left-hand 
sides of the gun. In this system of cartridge feed 
by twin drums, the two halves of the drum were 
alternately emptied, so that the center of gravity 
was not affected by the gradual emptying of the 
container. The magazine could be changed with 
one hand in a very short time. 

The MG-15 Fixed gun would fire on an aver¬ 
age of 200 rounds a minute faster than die one 


with flexible mount. This was due to the rigid¬ 
ity in mounting the stationary gun that could 
utilize more of the recoil force of the exploded 
jjowder charge. The fixed gun was also easily 
adapted to lire between the propeller blades by 
use of a synchronizer. One particularly bad fea¬ 
ture about the wing installation, however, was 
that, in the event ol a condition known as a 
runaway gun, no provision was made for stop¬ 
ping it and uncontrolled fire would continue 
until all ammunition was expended. 

MG-17 

The German Air Force decided that, while die 
lightweight high-speed MG-15 had many good 
features, it could still be made more suitable for 
aircraft use if it were not rear scared after each 
burst, since this presented a serious synchroniz¬ 
ing problem. 1 he cocked bolt was considered 
essential in designing ground-type weapons in 
order io leave the overheated chamber empty 
after each burst and prevent cook-off of the 
loaded cartridge. It was not considered a criti¬ 
cal factor, however, in aircraft installations. The 
fixed weapons could be cooled with high veloc¬ 
ity air by ventilation and. il a cook-off were to 
happen, there was little danger of the bullet 
striking friendly materiel or personnel. In addi¬ 
tion. guns were being mounted in the wings out¬ 
side the propeller arc and were divorced from 
any attention or maintenance from the pilot 
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Rheirene'dll Aircraft Machine Gun, Mudel 17, 7.92 mm 


then fired by an electrically controlled trigger 
contrivance called a solenoid. 

In older that this closed-bolt firing version 
operating by remote control would not be con 
fused with the models not having the above mod 
ifications, this machine gun was officially known 
throughout the German armed services as the 
MG-17. Oilier than the refinements mentioned 


gunner. This necessitated the use of devices that 
performed the functions of charging and firing 
the weapons by remote control. 

With these problems in mind Rhcinmetall 
designers made several improvements on the 
original MG—15 by modifying it so that it could 
be loaded and cocked by means of a ( barging 
device. It was actuated by compressed air and 
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there was no difference between it and similar 
Rheinmetall guns that preceded it. 

The abnormally high speeds demanded of air¬ 
craft machine guns made head-spacing a critical 
dimension. Provision was made on this gun 
whereby an ordnance man in the field could ar¬ 
rive at this measurement quickly and efficiently 
by use of a case-hardened gage. The instrument 
was made in the form of a cartridge to be in¬ 
serted in the chamber. The bolt latch was raised 
and the bolt lock rotated until pressure was felt. 
It was also necessary, when head-spacing the 
MG-17, to make a compensating adjustment on 
ilie solenoid. Consequently, they were manu¬ 
factured with four choices of measurements de¬ 
signed to take care of any permissible head space 
movement. 

The charging device was operated by com¬ 
pressed air, the planes first being equipped with 
small compressors that operated off the main en¬ 
gine and larer with cylinders that were charged 
on the ground. Carbon dioxide bottles were also 
used but it was found that, although this method 
was most effic ient under certain conditions, it 
had a tendency to freeze up the mechanism of 
the charger, because of the extremely low tem¬ 
perature of the expanding gas. 

MG-131 

Shortly after the introduction of the MG-15 
by the German Air Force, negotiations were 
started for the amalgamation ol Rheinmetall 
with then bankrupt Borsig works, which had an 
enormous well-equipped plant at l egal, a north¬ 
ern suburb of Berlin. In the past the firm bad 
made locomotives and other heavy steel fabri¬ 
cation. On 1 January 1936 the deal was com¬ 
pleted and Rheinmetall-Borsig A. G. first came 
into existence. 

Hitler then held full power over Germany and 
Herman Goering had been given the responsi¬ 
bility of building up German aviation might. 
One of Goering's first official acts was to make 
a former World War 1 squadron mate chairman 
of the new corporation’s board of directors. This 
officer was Rettmeister Bolle, a much decorated 
fighter pilot, and he sought to show the father¬ 
land that he was worthy of the ‘Pour Le Merite” 
by introducing improved aerial weapon design. 

925512 9 —61-31 


The German Air Force well realized its need 
for a high-speed light machine gun chambered 
for a caliber larger than the standard rifle car¬ 
tridge. As soon as the restrictions placed upon 
them bv the Allies were lifted, a directive from 

4 

Goering to the Rheinmetall-Borsig firm ordered 
it to develop and produce a suitable weapon in 
this category. The lesuhing machine gun was 
given the official marking, MG-131. 

This belt-fed, air-cooled weapon weighed only 
40 pounds, and had a rate of lire officially ac¬ 
cepted as 060 rounds a minute. The most impor 
tain thing, as far as the Germans were con¬ 
cerned. was that ir was chambered for a specially 
constructed 13-mm cartridge propelling a bullet 
with the high velocity of 2,560 feel. In addition 
to being light and reliable for its larger caliber, 
another advantage was the use, in place of a 
standard percussion striker, of a spring-loaded 
firing pin that detonated the primer by means of 
electricity. The greatest benefit of this method 
of detonation was for synchronization and fire 
interruption. 

Although Louis Siange first started work on 
such a gun in 1933. it was not until Germany 
was on the threshold of war in 1938 that the 
weapon made its debut, and then in the great¬ 
est secrecy. Germany wanted her potential en¬ 
emies to believe she still had nothing larger than 
the 7.92-mm aircraft machine gun. 

Its initial appearance was in very limited num¬ 
bers for paired installation in turrets, being the 
first heavy caliber machine gun to be used in a 
German land plane. A pair was mounted in a 
power-driven turret on the DO-217E2. This 
plane also carried another MG-131 in the rear 
central position, which, however, was operated 
manually. 

The feed system was interchangeable from 
left to right, and vice versa, by repositioning of 
parts. Empty cases were ejected through a slot 
in the bottom of the receiver, a verv necessary 

• i 

feature for aircraft use. Cocking, when done by 
hand, was accomplished by use of a ratchet 
handle that required 8% strokes for full retrac¬ 
tion of I he parts. When not in operation, the 
handle, which was the invention of Georg Engel 
and Alfred Winter, two Rheinmetall engineers, 
folded down out of the way and was shoved for- 
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Rheinmetall Aircrait Machine Gun, Model 131, 13 mm, Fixed. 


ward. It could he changed if need he from one 
side to another. 

When the holt was locked to the barrel, as 
in battery, it required more energy than most in¬ 
dividuals possessed to pull the action back 
against both the driving and barrel springs un¬ 
til the rotary locking ring released the holt. This 
made necessary a hand-charging arrangement, 
so constructed as to give the gunner great 
mechanical advantage when performing this act. 

A metal disintegrating push-out-i ype link bell 
was always employed in getting ammunition to 
the feed way. No provision was made for single 
shots with this weapon. When the selector switch 
was turned on, the result was full automatic fire 
only. The buffing system was new in relation to 
earlier models. It used multiple springs in older 
to dampen the shock and friction by acting as 
a brake shoe upon a sleeve which is locked to 
the receiver. 

The mechanical safety device took the form 

s 

of a lever which rotated the scar lock in the 
path of the sear and also cut oil the electrical 
detonating current. Ahead of the stationary re¬ 
ceiver there was housed the barrel return mech¬ 
anism, which in addition to the heavy ring 
spring comprised a rotating locking sleeve and 
a coupling device between the barrel and breech. 
The rear end of the receiver contained the holt 
and driving spring. 

The ammunition feed system indexed each 
round half by recoil and then completed the 
operation by counter-recoil. Two sets of rollers 


in the cover group engaged ramps machined 
along the top of the boll. When feeding front 
left to right, the bolt being in recoil, the out¬ 
board rollers would climb the inclined surface 
on the bolt and cause the outer feed pawl to 
index a round into position for stripping. The 
center pawl meanwhile was extended its full 
throw to snap behind the next round. 

When the bolt started back to battery after 
having picked up the positioned round from the 
Feed way. it would ram up the inboard set of 
rollers. This movement retracted the renter 
pawl, moving the incoming round over one half 
space and at the same time sliding over the out¬ 
side pawl behind the cartridge. When the cycle 
was repeated, the recoiling movement of the 
bolt completely indexed the incoming cartridge 
which was then chambered by counter recoil. 
This simple method relieved the bolt of high 
side loads and resulting friction usually found 
in track-type feed levering systems. 

The MG-131 had Stange's patented locking 
ring with several added features that, while not 
original, were somewhat radical in design. For 
instance, barrel recoil was speeded up by a gas 
booster, which in turn transmitted energy to the 
bolt by a pivoting accelerator acting on the un¬ 
der side of the bolt at the instant of unlocking. 
T he barrel, after three-fourths inch oi recoil,I 
was held in the retracted position by a sear de¬ 
vice that was tripped only after the bolt con 
tarred the barrel, allowing the parts to lock on 
the way into battery. This permitted the timing 
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the firing mechanism whereby the powder 
:harge could be exploded and recoil forces set 
in a few hundredths of an inch before the fast 
uid heavy moving parts collided with the rear 
end of the stationary receiver. In high-speed 
weapons especially, the act of buffing the action 
on counterrecoil not only insured longer parts 
life but gave smoother performance. 

Another of Stange’s typical features on this 
weapon was that the forward top surface of the 
bolt was movable up and down and spring 
loaded so as to remain in the up position. He 
had noticed that, in order lor the incoming 

round not to interfere with the holt body when 

• 

being moved into position, a long holt stroke 
was necessary. Sufficient distance was thus given 
for it to be moved into place after the bolt had 
recoiled beyond the base of the round in the 
feeder. The new device permitted a shorter 
stroke and raised the cyclic rate. 

As the bolt, with its pivoted, spring-tension 
top recoiled, the cartridge was indexed in the 
stripping position and as the movement con¬ 
tinued, the top came in contact with the under 
side of the cartridge case to depress the pivoting 
surface of the boll. It slid easily under the round 
and as soon as the bolt face cleared the rim of 
the cartridge, the spring snapped the front part 
of the bolt face up to push the base of the car¬ 
tridge out of the link. 

Ammunition for the MG-131 consisted of 
cither high-capacity explosive bullets or armor- 
piercing ones containing incendiary or tracer 
elements in the base. The explosive bullet had 
a supersensitive impact fuze that was completely 
bore-safe. The armor-piercing bullet was un¬ 
usual in that it employed a rotating band and 


the tungsten-hardened projectile was not envel¬ 
oped in a gilding metal jacket. 

The German Air Force held the MG-131 in 
high regard. At the outbreak of the war. when 
its fighters found themselves with only 7.92-mm 
guns attacking British bombers armed with 
Browning caliber .30. the situation called lor 
immediate installation of the high-speed 13-mm 
weapon in all attack planes. Eventually it too 
became obsolete from the trend to automatic 
weapons of even higher cyclic rates, capable of 
firing a shell with considerably more bursting 
charge. 

The MG-131 was pioduced for the German 
Luftwaffe by these firms: Rheimnetall-Borsig, 
of Berlin: Deutsche WafTcn- und Munirionsfab- 
rik A.G., Posen: I. C. Wagner, Muhlhauscn; and 
Heinrich KrieghofF Waffenfabrik, Suhl. 

To fire the weapon, the gunner first positions 
a loaded belt in the feedway and, if it is to be 
manually operated, jacks the ratchet-type cock¬ 
ing handle back 8 l A strokes until the rear sear 
engages its irress in the bottom of the bolt. By 
actuating the solenoid, the sear is disengaged 
and the operating parts sent forward by the driv¬ 
ing spring. The pivoting member on top of the 
bolt strikes the indexed round, driving it into 
the chamber. The boll assembly, moving for¬ 
ward. contac ts the barrel and a camming angle 
on the left side of the boh engages the barrel 
release catch, forcing it down. Upon being freed, 
the whole assembly starts toward battery under 
tension from the heavy barrel return spring, and 
the bolt and barrel arc locked together as the 
locking ring is rotated one-quarter turn clock¬ 
wise. 
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On the right side of the receiver near the 
breech end of the barrel is an electric switch. 
It energizes the circuit when the whole counter- 
recoiling mass is one-sixteenth inch out of bat¬ 
tery. The weapon then fires and recoil forces 
start in before the lx>lt and barrel strike the re¬ 
ceiver. With the building up of the peak pow¬ 
der pressure and for a half inch of free travel 
during recoil, the bolt and barrel continue rear¬ 
ward as one unit. The lugs in the receiver then 
rotate the locking ring a quarter turn counter¬ 
clockwise and unlock the recoiling parts. The 
barrel hold-back device is thereby forced out, 
retaining the barrel in its retracted position. 


Coincidental with the unlocking, a pivoting ac¬ 
celerator located in front of the bolt transmits 
the energy of the recoiling barrel to the bolt face 
and speeds this part to the rear. 

After initial extraction, the extractor with¬ 
draws and holds rhe loosened round until, upon 
contact with the ejector, it is kicked through the 
bottom of the receiver. The holt continues to¬ 
wards its rear buffer. The recoil feeds a car¬ 
tridge over one-half spate, and in counter-recoil 
it is completely indexed. The driving spring, 
now being fully compressed, throws the bolt into 
counterrecoil, and as long as the solenoid is 
energized, the cycle of operation is repeated. 


Chapter 27 

SCOTTI MACHINE GUNS 


In 1928 there appeared the first of a series of 
machine guns by an Italian designer named Al¬ 
fredo Scotti, who maintained offices in Brescia, 
Italy. In practicing his profession, Scotti always 
depended upon companies with manufac turing 
facilities to make and promote the sale of his 
weapons on a contract and royalty basis. His 
place in design history vests upon the exploita¬ 
tion of a single principle or system. In itself, it 
was not original, being based solely on the act 
of unlocking bv rearward movement oi a gas 
piston at a time when a high enough residual 
pressure remained in the chamber to complete 
die cycle of operation. While automatic firing 
mechanisms bearing the name of Seotti range 
from pocket pistols to cannon, they all have the 
rotating holt head actuated by a gas piston. 

A number of firms have been associated with 
weapons designed by Scotti. The Grandi Co., 
located at Solhiete, Italy, near Milan, manufac¬ 
tured many models for test including sub- and 
light mac hine guns and a 20 mm c annon. The 
Ansaldo firm in Italy produced a light machine 
gun and a 87-mm automatic cannon that was 
entered without success in an Italian Navy test 
in 1981. The main producer of Scotti s models 
was the Isotta-Frasc him Co., Italy's largest auto¬ 
mobile and aircraft engine manufacturer. It fab 
ricated one or more models of 80 mm cannon 
and several aircraft machine guns ranging in 


bore from fi.5 to 12.7 millimeters. Guns made 
by this company in 7.7 and 12.7 millimeters 
were used to a limited degree by the Italian Air 
Force throughout World War 11. 

Scotti’s activities were by no means confined 
to his native land. To handle the manufacture 
and sale of his weapons in all countries outside 
of Italy, he established Scotti-Zurich, a firm in 
Zurich, Switzerland. Some of the main compo¬ 
nents for these guns were made by the Swiss 
linn, Oerlikon, while lesser ones were obtained 
by contract from the Swiss Industrial Society at 
Ncuhauscn. In November 1982, Oerlikon pur¬ 
chased outright Scotti-Ziu ic h, inc luding all for¬ 
eign rights to Scotti-type guns. Italian rights 
were reserved by Isoua-Frasc liini. 

The only variations in Scotti guns were in size 
and external appearance. The most radical of 
his designs on record was his triple-barrel ma¬ 
chine gun. made in bores of 6.5 to 8 millimeters. 
It employed a handle to rotate a fresh barrel 
into position, thereby allowing the gunner to 
keep up continuous fire by having a cool bar¬ 
rel available at all times. While this may have 
seemed very original to Scotti and he was given 
a patent on it. both he and the patent research¬ 
ers must never have seen the specifications of 
the hand-operated Lowell gun. recorded in the 
Cnited States in 1875. 
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Drawing oi Scotti'c Action. Tcp: Bolt in Battery and Locked. S’.ide in Forward Position to Preven*. Bo.t Head from Rotating. Bottom: 

Slide Retracted by Gas Piston, Allowing Bc.t Head to Rotate and Unlock. 


On one model Scotti used a iced system that 
had been patented previously by another Ital¬ 
ian, Giuseppe Pcrino, in 190!. This method of 
feeding was accomplished by a metal strip hous¬ 
ing each cartridge individually. The bolt pushed 
the loaded cartridge out ol its housing and after 
being fired, .replaced it in its original position 
on recoil stroke. The metal clip was indexed 
over one space after cadi shot and was ejected 
completely out of the right side when the last 
round was fired. 

To lire any weapon of the Scotti system, the 
operator installs a loaded belt, strip, or drum, 
as the case may be. and pulls the firing mecha¬ 
nism to the rear by the charging handle. This 
first movement unlocks the boll and retracts 
the firing pin. The assembly is held in the cocked 
position under tension of the compressed driv¬ 
ing spring. By actuating the trigger, the sear is 
released and the* bolt starts home, stripping a 
round out of the feed way, and pushing it ahead 
as the two piece bolt starts into the last phase of 
chambering the round. I .tigs on the forward part 


engage cams in the barrel extension, giving the 
holt head a fraction of a revolution turn and 
locking the barrel and bolt head together. 

I hc firing pin is housed inside the bolt and is 
attached to slides that, upon removal of the ob¬ 
structing lugs, arc forced forward by both inertia 
and driving-spring pressure. The firing pin is 
directed into the primer which detonates the 
propellant charge. When the projectile passes 
a port in the barrel, sufficient gas is bled into a 
cylinder that houses the gas piston. This closely 
metered gas gives the piston a slow backward 
thrust movement at just the right instant to 
permit contiguous slides to move rearward, al¬ 
lowing the bolt head to rotate while a high 
residual pressure remains in the bore. 

The locking lugs being inclined at an angle of 
fiO make unlocking require little energy, as the 
gas pressure acting on the* face of the bolt would 
rotate the lugs and unlock were they not cov¬ 
ered by the slides. The latter having retracted 
the attached firing pin, the whole mechanism 
starts to the rear, with the operational force now 



Scctti Aircraft Machine Gun. 12.7 mm. 
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coming from the remaining gas, or blow-back. 
The empty lubricated cartridge case, being held 
to the bolt face by the extractor, slips back with 
the recoiling bolt and is pivoted out of the re¬ 
ceiver upon making contact with the ejector. 

The boh continues to recoil until stopped by 
contact with its spring loaded buffer and com¬ 
pressed driving spring. II the trigger continues 
to be depressed, it then starts on its counter- 
recoil stroke to repeat the cycle of operation. 
Release of the trigger pressure causes the sear 
to rise and engage the recess in the rear of the 
holt, holding the entire bolt assembly to the 
rear. 


While this action was undoubtedly retarded 
blow-back, it should not be confused with other 
methods, particularly of Italian origin, where 
the whole boh assembly creeps rearward at the 
instant of firing and opens up progressively 
afterwards. The Scott i principle positively 
locked the bolt and barrel together and the gas 
bled into the cylinder was for the purpose of 
unlocking only. This system most certainly was 
not new. as Mannliclier used it successfully and 
patented it in 1899, even to the rotating bolt 
head for unlocking. However, Scotti gave it 
greater use, as he employed it in everything 
from hand gun to cannon. 



Chapter 28 

BANG AIRCRAFT MACHINE GUN 



The Danish Rifle Syndicate of Copenhagen, 
Denmark, in 1929 formed a company i<> produce 
a caliber .27(> flexible aircraft machine gun to be 
known as the Rang. The weapon was the inven¬ 
tion of Soren Hansen Rang, an employee ol the 
Syndicate. It used a method of capping the muz¬ 
zle with a cone-shaped device. 

This svstem was by no means new, having 
been patented by Sir Hiram Maxim and used 
successfully by John M. Rrowning on his first 
experimental model in 1889. Its main drawback 
was that it demanded many clumsv accessories 
to accomplish very little. Even the preliminary 
operation was only begun well after the bullet 
left the bore, which made the method notori¬ 
ously slow. After one working model was con¬ 
structed and factory tested, the project was 
dropped. There is no record of another of the 
Rang aircraft machine guns being made. 

The method of firing the weapon is as follows: 


After a loaded magazine is put in place and the 
action charged, a pull on the trigger fires the 
piece. The bolt remains securely loc ked behind 
the base of the cartridge until the bullet leaves 
the bore. The muzzle has a cone-shaped device 
that can slide parallel with the barrel and is at¬ 
tached bv means of rods to the locking svstem. 
The expanding gases are trapped in the cone 
after the bullet is clear. This sudden explosion 
in the cone jerks it forward and. in doing so. 
unlocks the* breech. 

Helical cuts on the inner surface of the re¬ 
ceiver act as opposing angles on the bolt and 
rotate the bolt out of the locked position. It is 
ihen accelerated in recoil by the trapped gas 
pressure ac ting on the base of the cartridge driv¬ 
ing the bolt assembly to the rear at high speed. 
The compression of an unusually stout driving 
spring absorbs all surplus energy and puis the 
operating parts in counterrecoil. 












Chapter 29 

SISTAR MACHINE GUN 


On 3 December 1932 there was filed in the 
Italian patent office an application covering the 
design of a recoil-operated machine gun. which, 
according to its inventor, Niccolo Mancini, of 
Florence, Italy, was a decided improvement on 
existing automatic firing mechanisms. 

Noi having the financial means to exploit his 
invention, he placed it with the Sistar Co. in 
Florence. Sistar actually was not a producing 
organization but a promotion and design firm 
which specialized in developing and financing 
likely looking patents. By this business connec¬ 
tion, Mancini gained all the prestige needed to 


call on interested parties. He was made presi¬ 
dent of Sistar's machine gun section, a title that 
no doubt was more impressive than the salary. 

Demonstration machine guns were produced, 
both in light and heavy models. While the op¬ 
erating mechanisms were identical, the two 
types varied in the following characteristics. The 
light gun chambered the 0.5-min infantry rifle 
cartridge; the heavy the 7.92-mm Mauser type. 

I he light gun with its 22 pounds was half the 
weight of the latter, and the rate of fire was 700 
rounds a minute on the small weapon and 500 
on the other. 1 lie magazine on the lightweight 



Sisrar Heavy Machine Gun, 7.92 mm 
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Sistar Light Machine Gun, 6.5 mm. The Operator Ic Loading the Magazine?. 


version held 20 rounds, while the other utilized 
a semi-rigid metal belt holding 250 rounds 
wound on a drum. 

The light machine gun, while having only a 
20-shot magazine, did have a feature that the 
company made great effort to demonstrate on 
every occasion. The gunner, without rising, 
could pivot the swinging magazine forward from 
the prone position and insert in a matter of sec¬ 
onds a fresh supply of loaded rounds directly 
from the cardboard container into the feed svs- 
tern. By this ease and speed in loading he could 
keep up practically uninterrupted lire. 

The weapon was recoil operated, the barrel 
having an open jacket that gave it support and 
a bearing for ‘floating’ the recoiling parts. The 
barrel return spring was housed inside this skele¬ 
tonized jacket. A large charging and carrying 
handle was located on the left side considerably 
forward of the usual placement of retracting as¬ 
semblies. The trigger was placed underneath 
and slightly to the right. However, the custom¬ 
ary guard, to protect, it from accidentally striking 
some object and discharging the piece uninten 
tionally, was omitted. 

The recoiling pans were housed completely 
in a boxlike receiver on the top of which was a 
graduated sight. Air cooling was provided by 
circular Ims machined along the barrel to give 
greater surface for heat radiation. 


A built-in oil pump on the left side of tli 
receiver sprayed a small jet of oil on the incom¬ 
ing rounds as each was positioned lor chamber 
ing. I his device was actuated by the recoi 1 
counter-recoil movement of the barrel c> 
sion. 

The heavy machine gun had identical opera' 
ing parts, but most certainly did not resembl 
the lighter gun in any other way. Its cooling was 
by air. but the barrel housing resembled the con- 
vemional water-cooled jacket. long aluminum 
tubes grouped around the barrel were supposed 
to dissipate heat more efficiently. The 7.92-mm 
ammunition was fed to the weapon in a belt 
using push-out-type links, also originated and 
patented by the inventor of the gun. A clumsy 
looking handle with unprotected trigger was 
used on this heavy Sistar machine gun. 

Both versions appeared only in prototype 
form. While many of the principles have later 
been proved sound, especially the locking 
method, apparently nothing was ever done to 
de\clop either one. There is no record of any 
extensive test conducted either by the factory or 
the government. Consequently, it had a very 
short-lived competitive existence. 

To fire the lightweight 6.5-mm gun, the op 
erator first assumes the prone position and will 
his right hand releases the catch allowing the 
swinging magazine to pivot forward. This leave 
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Sl3tar Light Machine Gun, 6.5 mm. The Operator Is Charging the Weapon. 


'ie rear part open for inserting the from end 
f the 20 round cardboard cartridge container. 
Alter positioning it in the magazine mouth. 
Unger pressure forward shoves the cartridges 
from the box into the spring-loaded magazine. 
When Idled, the empty container is then thrown 
aside* and the loaded magazine is swung back 
and latched securely in the ready position. 

The operator then grasps the barrel retractor 
with his left, hand and the bolt charging handle 
Iwitli his right, and simultaneously pulls both 
ully rearward. This unlocks the piece and com¬ 
presses the driving spring. Upon being released 
u the rear the holt assembly goes forward to 
battery while stripping a round from the maga¬ 
zine. chambering it and locking the piece for 
tiring. 

With the safety off, pressure is put on the trig¬ 
ger and the striker Hies forward under spring 
compression to ignite the primer. As the powder 
jpses are reaching peak pressure with the bullet 
kill in the bore, the barrel, bolt, and barrel ex¬ 
tension are securely locked and continue to be 


lor a travel slightly over a half inc h. The breec h 
lock, pinned to the recoiling barrel extension, 
then rides up a ramp machined in the top of 
the .stationary receiver. The end of the breec h 
lock is pivoted up, unlocking the bolt and allow¬ 
ing it to continue rearward free of the other re¬ 
coiling parts. The barrel driven by its strong 
spring returns to battery. This gradual freeing 
of the bolt allows the extractor to pull the 
empty case free, insuring initial extraction of 
the lired case before complete unlocking gives 
it a snatching movement. 

Ihe bolt, continuing rearward, carries the 
empty case held in position by the extractor 
until the base of the cartridge case strikes the 
ejector. The latter pivots and kicks it out of 
the ejection slot on the left side. 

[ lu- bolt, at its rearmost position, compresses 
its spring buffer and then is driven forward. 1 he 
rebound off the buffer, in conjunction with the 
driving spring, located in a housing olfsct to the 
left of the operating parts, starts counterrecoil. 
As the bolt face passes the mouth ol the maga- 



468 


THE MACHINE GUN 


line, it pushes the indexed round ahead of it 
into the guide way of the chamber. 1 he firing 
pin assembly at this point has been traveling 
with the boll as a unit, but at a distance of \% 
inches out of battery a spring-loaded scar lo¬ 
cated on the back of the breech lock lever en¬ 
gages the front lace of the striker housing, hold¬ 
ing it back while the bolt continues to go on 
into battery. 

At this point, if the trigger button is still de¬ 
pressed, the breech lock in reaching its recess 
pivots down in front, securely locking the bar¬ 
rel, barrel extension, and bolt together at the 
same time. The sear on the back of the brooch 
lock lever is raised, freeing the fil ing pin it has 
been holding in the cocked position. The pin 
Hies forward and again fires the piece. II trigger 
tension is not applied, the breech lock will still 
release the firing pin but instead of flying all the 
way forward it will merely snap forward a few 
thousandths of an inch and come to rest on the 


trigger sear. Further actuation of the trigger is 
needed to release it. 

Flic United States Government in 1935, upon 
hearing from officials of the Sistar Co. ol the 
various advantages this machine gun had over 
others, requested its attach6s to report on the 
petfonnanre of the gun and what it had to offer. 
Upon investigation it was found that the Sistar 
firm as a manufacturer was non-existent and that 
the few models that were then being used for 
limited demonstration were produced by hand 
in various job shops. All available models at the 
time were in Rome where they were being given 
consideration by the Italian Government for 
purposes of adoption. 

Italian authorities, however, did not see lit 
to produce this weapon for cither air or ground 
use, and it never got beyond the prototype stage 
in development. The army, with its partiality to 
the retarded blow-back system, held in disfavor! 
i he Sistar’s straight recoil operation. 


Chapter 30 

KNORR-BREMSE MACHINE GUN 


Swedish military authorities, upon becoming 
interested in a strangely designed macliine gun, 
invented by Hans Laid' of Charlottenburg, Ger¬ 
many, had their government small arms factory 
manufacture the weapon for testing pm poses in 
1933. Lauf. in presenting it. described it as a 
gas-press n re-opera led machine gun and made 
many claims for the unusual contrivance. The 
inventor was well known in the gun world and 
at the lime was a director of the Knorr-Breinse 
Manufacturing Go. of Lichtenberg, Germany. 
However, since the Swedes showed initial intei 
esi, he permitted them to manufacture the lirst 
models with the understanding that, if adopted, 
he would receive royalties. 

These Swedish-made woa|>ons were given the 
designation L. 11. 33. the markings probably 
being specified by Lauf to include the initials 
of his name and the year produced. Alter exten¬ 
sive trials the authorities did not see lit to adopt 
the weapon and Lauf turned to the knorr- 
Bremse company to produce and promote it 
commercially. 

I he firm made a limited numher and Lauf 
Le nt every effort to interest representatives of 


many countries, giving personal demonstrations 
in each instance at the Knorr-Hrcmsc firing range 
at Tegel to show off the good features claimed 
lor the gun. I he weapons made by the German 
company were officially labeled Knorr-Bremse 
35/36. Those who witnessed 1 aid's firing dem¬ 
onstrations failed to observe any features so out 
standing as to warrant more investigation. The 
design was by no means revolutionary nor did 
it contribute a performance superior to that of 
ilie many tried and proved weapons of the time. 

The barrel on this gun was very short and. due 
to this fact, even when an oversize flash hider was 
employed, it still had enough brilliant flame at 
the muzzle to impair aiming. The balance of 
the weapon was exceedingly poor and the ab¬ 
sence ol a wooden lorearm made it impossible 
to discharge the piece in any other way than in 
the prone position with the use ol a bipod be¬ 
cause of the heat. I lie excessive length of the 

heavy stock also resulted in an undesirable dis- 

/ 

tancc to the rear sight. 

Firing from a cocked-holt position, with the 
mechanism being held hack by an unusually 
strong spring that was supposed to help dampen 
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Components of the Knorr-Bremse Machine Gun, Model 1933. 


recoil, made the gun lurch forward each time 
the action slammed home on single shots, with 
a natural destruction of accuracy. And while the 
barrel could be changed tapidly, the machined 
clearances on its components, that had to be re¬ 
moved fust to make this change possible, re¬ 
sulted in considerable gas leakage. 

The 25-shot magazine, when filled and in¬ 
serted into the leit side of the gun. made the 
weapon “left-heavy,” and threw the gunner’s 
aim oil during first stages of automatic fire. 

On the favorable side, a very novel feature 
was that by merely pulling the trigger at its top 
portion it could be c hanged from single shot to 
automatic fire. This piece was pivoted iu the 
center and its depression at the bottom resulted 
in a full automatic burst. The cost of manufac¬ 
turing the components was reasonable due to 
their simple construction. The barrel had lon¬ 
gitudinal ribs that not only gave more rigidity 
but also furnished more cooling suilace lor heat 
dissipation. In the entire assembly there were 
only 62 components, no tools being required to 
disassemble or put it back together again. A 
single spring performed all recoil operation. 

The main point of improvement emphasized 
by the inventor and one that, according to wit¬ 


nesses of the demonstrations, was practically 
useless was the unique method of getting the 
gas pressure from the barrel without tapping it, 
as was c ustomai ily done by all weapons that op¬ 
erated by the forces of the still expanding gas. 

I his device functioned as follows: When the 
projectile passed thiough the flared-out portion 
at the muzzle, the gases entered a trombone¬ 
shaped nozzle and exerted considerable pressure 
on the gas piston which was thrust evenly to 
the rear, unlocking the bolt from the barrel 
and shoving it to its lull recoil position. 

I.aids only new feature was to entrap at the 
muzzle end the gas that was shoving the bul¬ 
let through the bore. It was then used to operate 
his mechanism in the manner employed by nu¬ 
merous other actions powered by the forces of 
expanding gas. lie was forced to use an unusu¬ 
ally short barrel in order to have high enough 
residual pressure to operate the mechanism after 
waiting for the projectile to clear the muzzle. 

The safety located at the rear of the pistol 
grip handle was the squeeze type commonly 
found on automatic pistols. 

While the German Armv was not even mildly 

/ 9 ] 

interested in this peculiar gun. it did get des 
perate enough for automatic weapons during 
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Knorr-Bremse Machine Gun, Model 35/36, 7.92 ir.m. 


World War II to manufacture a limited number 
for its ally, Finland, which reportedly had also 
bought the* few that were made up by the Swed¬ 
ish Government. All known models were cham¬ 
bered for the 7.92 mm German infantry rifle 
cartridge. 

The Knorr-Bremse company also had under 
construction an automatic 20-mm cannon built 
on the Hans Laul principle but like the others 
it did not get much beyond the prototype, or 
limited use, stage. 

To lire the L. II. 3.3, or the Knorr-Bremse 
35/36, the gunner from a prone position inserts 
a loaded 2f>-round clip in the left side of the 
feedway. The retracting handle is then pulled 
back until the gas piston extension is engaged by 
the rear scar. The pistol grip is grasped by the 
Tight hand to depress the safety and. if auto¬ 
matic fire is desired, the center pivoting trigger 
is pulled back at the bottom. The bolt connected 
to the piston extension flies forward under ten¬ 
sion from the driving spring, thus stripping the 
first cartridge from the mouth of the magazine 
and chambering it. 

At the moment of going into battery, the rear 


of the bolt arrives directly over a recess in the 
stationary receiver. This permits the piston ex¬ 
tension in continuing forward to actuate a link 
age arrangement that forces the back ol the bolt 
down into its loc king recess. In doing so. it alines 
the firing pin in the bolt with the L shaped end 
ol the piston extension that on the final forward 
movement smashes into the protruding firing 
pin which in turn detonates and fires the car¬ 
tridge. 

Flic bolt is securely locked to the receiver un¬ 
til the bullet is clear of the bore. The greatly 
reduced gas pressure is now diverted by means 
of a large trombone-shaped pipe that, by use 
ol its reduced force, evenly thrusts the gas pis¬ 
ton rearward. Its first movement breaks the link 
and the end of the bolt is then lifted up out of 
engagement with its locking recess. It starts to 
recoil as the extractor first pulls the empty car¬ 
tridge from the chamber and then holds it until 
the ejector pivots the used case out through the 
slot cut in the right side of the receiver. At the 
end of its recoil movement under energy of the 
compressed driving spring, the action starts in 
counterrecoil movement to repeat the operation. 
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Background 

Very lew arms companies have been as influ¬ 
ential in world affairs as the Waffcnfabrik 
Mauser A. (>. Horn the date of its inception in 
1871 until the end of World War II. At its very 
beginning Mauser products were used by the 
German Government to disseminate German 
beliefs. The authorities of that country recog¬ 
nized that by arming soldiers and police of 
smaller countries, it could also influenc e greatly 
their military way of thinking. 

The company was organized by and named 
for Paul Mauser, who devoted his life to the in¬ 
vention and development of all kinds of weap¬ 
ons in the interest of his fatherland. The young¬ 
est of 13 children, he was born on 27 June 18:18 
at ()l>ei ntlorf, Germany. His father, Andreas 
Mauser, was himself a master gunsmith in the 
Government arms laciory at Obcrndorf. At 12 
years of age, Paul was already an apprentice gun¬ 
smith. After completing his schooling, he and 
several of his brothers were well established as 
craftsmen in weapon construction. 

Europe, as usual, was on the verge of a war 
and young Mauser was called up for military 
duty in 18a!). At this time he so impressed his 
officers that he was immediately placed on in¬ 
active status and given a responsible position in 
the Royal Fire Arms Factory at Obcrndorf. 
where lie might turn his creative talents to good 
ends. It was here that lie developed his famous 
bolt-action rifle that was to become the design 
pattern for practically every military power in 
the world. And here he organized the company 
that bears his name. 

It is not generally known that the first patent 
to he applied for by Mauser on his rifle was 
sought from the United States Patent Office. The 
rifle was followed by numerous other inventions 
that included many types of semiautomatic ac¬ 
tions. They were later to be copied and modified 


into full automatic mechanisms by arms design¬ 
ers in every coiner of the world. These superb 
small arms, both bolt-action and semiautomatic, 
made the name Mauser synonymous with ord¬ 
nance of exceptional quality. His conception 
and development of this type of armament 
brought him fame and fortune, and his govern¬ 
ment a chance to rise in military strength. Man¬ 
ser died in 1914 as his country stood ready to 
challenge the power of the vest of the world. 

After the war, the Allies occupied the conn 
try with a commission established in order to 
limit ihe ability of the German arms companies 
to produce for military use the many automatic 
weapons that had proved so deadly. The Mauser 
Co. continued in existence and it was hurt least 
of all by the occupation forc es, since its factories 
turned out mainly rifles and semiautomatic 
pistols. 

The large machine gun producing plant of 
Deutsche Waflen- und Mimitions-Fabriken 
(1). \V. M.). with which the Mauser Co. often 
contracted, was completely dismantled and the 
latter firm was allowed to acquire its patent as¬ 
signments. Among them were the huger pistol 
and the many improvements by Karl Heine- 
mann on the Maxim machine gun. then known 
by the 1). W. M. code name of Parabcllum. The 
company was not permitted to manufacture the 
Parabcllum because of the Versailles Treaty 
and therefore, in order to remain solvent, an 
output of sporting guns and general small arms 
was manufactured commercially until 1934 
when Germany, under the Hitler regime, openly 
began to rearm. 

Flic Nazi high command, realizing the poten¬ 
tialities of the great Mauser organization, started 
at once to recruit talent and make a loan neces¬ 
sary for maximum production. In this manner 

the YVaffenfabrik Mauser A. G. was officially 

/ 

launched in an all-out race for arms supremacy. 
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coil and used barrel energy and an accelerator 
to speed the bolt action to the rear. 

The boh bodv was first accelerated when the 

/ 

unlocking cams were engaged. On release of the 
boh head, the rear portion of the two-piece bolt 
traveling at a high speed pulled the front piece 
with it. A closely calculated distance for unlock¬ 
ing. which utilized the safe but very high cham¬ 
ber pressure then being exerted on the face of 
the bolt, further added to the rate of fire. The 
pressure and recoil forces were both abetted by 
the muzzle booster that fitted over the end of the 
barrel. The booster not only held the high gas 
pressure aftei the bullet had cleared, but made 
it do double work by bringing it to bear on the 
barrel face foi additional rearward thrust of the 
recoiling parts. 

The result of Mauser's development of this 
method of operation was called officially the 
MG-34. It represented not so much a departure 
from conventional design as it did the sensible 
application ol many well-established principles 
in the design of this most efficient machine gun. 
For instance, the muzzle booster was so con¬ 
stituted that it served as a flash hitler and front 
barrel hearing as well as a gas trap. 

Few machine guns on first appearance showed 
as much refinement as did the M( 1—34. The Ger¬ 
man high command evidently was greatly im¬ 
pressed as it was adopted in short order. Al¬ 
though development was not begun until 1034, 
it was put into production in 1936. Its most de- 


MG--34 


Its first effort was in the field of rifle caliber 
machine guns. A pressing need at that time was 
for a single machine gun using the 7.92-mm rifle 
cartridge, which would incorporate in it all the 

I modern weapons. It should 


special features 
be capable of use as both a light and heavy ma¬ 
chine gun and, il need be. for antiaircraft work 
against low flying attack planes. The basic de¬ 
sign for the weapon was sent to Mauser from 
Berlin and was the further development of a 
mechanism patented by l.ouis Stangc. an engi¬ 
neer of Rheimnetall-Borsig. The specifications 
further stated the weapon must Iced from both 
left and right and be fed by either drum or belt. 

The weapon conceived by the officials in Ber¬ 
lin was the last word in machine gun design and 
eliminated the locking ring. In lieu of this sys¬ 
tem they recommended a rotating holt head, the 
origin of which has been credited to Laid Mau¬ 
ser, Ferdinand Mamilidier, and even Albedo 
Scotti. True, Mauser, at a much earlier date, 
successfully used a holt that locked in a some¬ 
what similar manner but for energy after un¬ 
locking by recoil forces he resorted to the high 
residual pressure in the chamber to give him 
the needed power to complete the cycle of op¬ 
eration. Mannlicher and Scotti used a gas piston 
both to actuate and unlock the operating mecha¬ 
nism. Stange’s method, applied to the new 
weapon, differed inasmuch as it unlocked by re¬ 


Mauser Machine Gun, Model 1934, 7.92 mm. 
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Meuse: Machine Gun* Mode! 1934 S. 7.92 u.in. 


sirablc feature was that, even with a high rate 
of fire, the .straight-line action did not jar or 
impede the gunner’s aim. The weapon was 
nearly as accurate as an infantry rifle when fired 
single shot. 

I he MG-34 soon became the standard ma¬ 
chine gun of the German Army. It was mounted 
for light machine gun work with a bipod and lor 
heavy duty with a tripod that could raise it to 
a high enough position to make it readily adapt¬ 
able for antiaircraft use. \ dual mount was also 
made at a later date whereby two weapons could 
be operated by a single soldier and. although 
designed lor antiaircraft use. it could and often 
was employed by armored vehicles. 

The MG 34 can be described as being an air¬ 
cooled, rear-seared, short-t ec oil-operated, bclt- 
or drum-fed, dual-purpose light machine gun, 
chambered for the 7.92-mm rifle cartridge. 

It normally employed a none! i.sintegra ling push- 
out type metal link belt, which came packed in 
50-round lengths. It was common practice in the 
field for the gunner's helper to « lip as many as 
five such belts together. At the beginning of each 
one there protruded a small rectangular tongue, 
while the last link contained a matching hole. 
To join as many belts as needed, the longue of 
one was merely passed through the hole in tlic 
last link of another until a small projection in 
the tongue snapped into place, joining the whole 
assembly together. The betted round then made 


it impossible for the links to separate until the 
cartridge was removed. In certain field opera¬ 
tions necessitating rapid movement, a 50-shot 
drum was often employed. The magazine fitted 
against the left side of the receiver and was 
loaded with a single 50-round belt. 

To insure against firing out of battery, a 
mechanical device, located oil the right side of 
the breech lock, serves as an obstruction to the 
cocked firing pin. It can be removed only by <i 
short sloping face beneath the front end of the 
boh carrier camming it down alter the barrel 
and bolt arc loc ked together. I o avoid rebound 
nl the boh assembly, a spring-loaded catch b 
fastened at the rear end of the barrel extension 
in the path of the outer roller on the bolt head. 
The piece is depressed during locking opera¬ 
tions and rises again when the roller passes over 
it, thus serving as a sort of fle xible- c hoc k. After 
the first thiee-sixteenths inch backward travel 
of the barrel and bolt, the roller is forced over 
the catch and only then is the bolt free to un¬ 
lock. 

Another safety that prevents accidental dis¬ 
charge is located in the receiver immediately 

^ + # 

above the nigger. A relief is cut in it that per¬ 
mits movement of the sear when the lever is in 
tire position. I lie sear release is shaped liken 
pivoting lever and. on Safe, it pins the front end 
of the trigger bar, thereby preventing it from 
actuating the sear. 
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The firing pin, housed in the bolt body, is 
cocked during the recoil movement. It is nested 
inside its spring under constant slight tension. 
Full compression on its rearward travel is 
reached by means of two cam shoulders at the 
rear end of the bolt head bearing against corre¬ 
sponding shoulders at the front end of the bolt 
carrier. During the partial rotation movement 
brought about by unlocking, the carrier is 
cammed back and the firing pin spring com¬ 
pressed. At this point the sear engages the notch 
in the firing pin holding it back and is released 
by the revolution of the bolt head after the holt 
is locked to the barrel. 'Phis removes a safety 
obstruction and at the same time lifts the end 
of the firing-pin catch, allowing it to be driven 
forward. 

Upon pulling back on the top portion of the 
trigger, lor single fire, the rear end of the lever 
mounted on the trigger depresses the sear that 
allows the bolt to go forward. The projection on 
the bottom ol the boh pushes down a short 
upper arm of the sear-lever trip; this frees the 
sear-lever bar to go forward and the sear to rise; 
thereupon, with the return of the bolt on its re¬ 
coil stroke, the sear is forced into its recess in 
the bolt holding it in the cocked position. 

When the bottom part of the trigger is pulled, 
for automatic fire, the sear is depressed and the 
bolt driven towards battery. Housed in the main 
body of the trigger is a small auxiliary trigger. 
Upon being retracted, its projecting lug at the 
rear is raised above the trigger guide pin, thus 
permitting further rearward travel of the larger 
trigger than when firing single shots. Conse¬ 
quently, it is not possible to aline the sear with 
its recess in the bolt and automatic fire results. 

The mechanical means by which the push-out 
type link belt is fed into the gun is housed in 
the cover group ancl has a pivoting arm the ribs 
of which form a groove into which rides a stud 
located on top of the bolt. A holding pawl under 
spring tension is mounted in the feed slide and 
positions itself behind each cartridge with every 
throw ol the slide. Heavy spring-loaded guides 
press each successive round down into alincment 
for chambering, with the full indexing move¬ 
ment of the cartridge belt. 

When mounting the drum magazine, the feed 
block must first be removed. The cover group 


is provided with an opening that is closed from 
the weather by hinged flaps when the drum is 
nor in use. Beneath the ejection slot a dust cover 
(for the protection of operating parts) auto¬ 
matically opens when the trigger is pressed. 

The ejector has no spring in its construction, 
being in the form of a pin housed in the head 
of the bolt. It has a cut-away portion for its re¬ 
tainer that allows it a longitudinal travel of only 
three-sixteenths inch. During recoil, when the 
empty case has been withdrawn the necessary 
distance, the pin contacts a case-hardened stop 
on the right side of the receiver body. The 
empty cartridge is struck by the pin at the top 
of its base, pivoting and at the same time knock¬ 
ing it down through the ejection slot in the bot¬ 
tom of the receiver. 

The weapon was later altered for use in ar¬ 
mored vehicles and differed from the parent gun 
by having a heavier barrel jacket to adapt it to 
a ball-type mount. It was known as the MG-34 
(modified) and was followed by the MG-34-S 
and MG-34—41, identical in appearance except 
for the barrel jackets but marked as distinct 
models. They differed from the original MG 34 
in the following points: (I) Full automatic' fire 
only; (2) shorter barrel; (3) a trigger group of 
simpler construction; (4) a larger buffer; (f>) 
larger muzzles on the barrels to add more sur¬ 
face for booster gas to bear upon; (6) elimina¬ 
tion of the firing-pin nut; and (7) minor changes 
in the feed system. 

To fire practically any of the MG-84 machine 
guns, the operator, if using a drum feed, presses 
a catch on the drum to slide back the cover. The 
end of the cartridge belt is pulled out and in¬ 
serted in the left side of the feed wav. The drum 
is attached to the forward part of the receiver 
guides, front end first, and the rear pivoted 
around to the lugs in the feed block. The end 
of the hell is then pulled to the right until the 
first round is engaged by the three pawls on the 
underside of the feed cover. The gun is charged 
by pulling the cocking handle smartly to the rear 
as far as it will go. then shoving il forward until 
the holding detent snaps into its locking recess. 

1 he cauh on the safety lever is depressed to fir¬ 
ing position until the letter F (Fire) is uncov¬ 
ered. 
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Comparison of Component Pails of the Mauser Machine Guns of the MG-34 Series. (A) MG-34. (B) MG-34 (Modified). (C) MG-34 S 

(D) MG-34/41. 


For automatic firing, the bottom part of the 
trigger is pulled to the rear. This releases the 
sear and the holt, which has been held in the 
cocked position. Hies forward from the energy of 
the com pressed driving spring. A feed piece on 
top of the bolt, being spring loaded, rises and 
strikes the base of the indexed cartridge, push¬ 
ing it out of its linked position fot chambering. 
Continuing on. the feed arm, actuated by the 
projection on the top rear end of the bolt car- 
tier, causes the carrier to move the cartridge belt 
over a half space. 

At the same time, the two inner rollers on the 
boll head engage the cams on the barrel sleeve, 
causing a partial rotation of the bolt head clock¬ 
wise so that the bolt buttress threads engage 
those on the cam sleeve and lock the bolt to the 
barrel. This movement also forces the extractor 
lip over the rim of the chambered round. The 
bolt carrier can now continue forward just 
enough to allow the firing pin to be driven into 
the primer. 

The counter recoil stroke is stopped com¬ 
pletely as the shoulder on the bolt carrier s right 


front strikes the cot king-handle stop. The bolt- 
lot king catch has now lifted behind the outer 
roller on the bolt head, and the exploding pow¬ 
der charge starts recoil movement with barrel 
and boh locked together for three-sixteenths 
inch of rearward travel. 1 he bullet has now 
cleared the bore but a high residual pressure 
still remains in the chamber. 

The ralc-of-fire booster traps the muz/le blast 
which reac ts with great force on the face of the 
barrel adding considerable thrust to the recoil. 
After three-sixteenths inch free travel, the outer 
rollers on the bolt head contact the two cam 
faces in front of the barrel extension and the 
bolt head makes a quarter turn counter-clock¬ 
wise. thus unlocking the boh from the barrel. 
Recoil movement of the barrel is then stopped 
as its cam sleeve hurts against the shoulders in 
the front end of the receiver. The feed arm stud 
moves the feed pawl until it slips over the first j 
round in the belt. i 

As the bolt continues to the rear, the empty j 
cartridge case is held by the extrac tor claw. Flic 
latter had loosened the round by its initial rear- 
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Comparison of Mauser Machine Guns of the MG-34 Series. 'A) MG-34. (B) MG 34 Modiricd). (C) MG-34 S. (D> MG 34/41 


ward movement when the bolt head rotated to 
unlock, and now holds the base of the cartridge 
to the front of the bolt. I he rear end of the 
ejector pin next strikes its stop, pushing it 
through the bolt face, pivoting and knocking 
the spent case through the ejection slot in the 
bottom of the receiver. The complete recoil 
stroke of the operating assembly is finally stopped 
by the buffer which absorbs the surplus energy 
and deflects it forward into counter-recoil move¬ 
ment to repeat the cycle. 

The use of a rotating bolt head in place of the 
locking ring featured in earlier German machine 
guns has caused writers to credit the series of 
weapons that soon followed to other inventors. 
But. it Stange's patent granted in 1928 is checked 
closely, it will be disclosed that the roller lock¬ 
ing arrangement will accelerate the rear portion 
of the two-piece boh by recoiling barrel move¬ 
ment at the instant of unlocking. While earlier 
machine guns had locked and freed the bolt by 
turning the head of this part, they most cer¬ 


tainly did not utilize speed of barrel recoil to 
accelerate its movement rearward. 

It has been a moot question as to why the 
locking ring, successfully used by early ground 
guns, was suddenly dropped in favor of this sys¬ 
tem. The answer seems to be that the locking 
ring made barrel change, although fast, possible 
only with components that later had to lx* re¬ 
moved from the hot barrel and placed on the 
cool one. The rotary bolt allowed all operating 
parts to be retained in the receiver while the 
overheated barrel was quickly removed by itself. 
This feature alone justified the substitution. 

The German field manual recommended that 
a barrel change should occur after 250 rounds 
had been fired continuously or with only short 
pauses between bursts. The following procedure 
was specified: I he operator cocks the bolt to the 
rear after setting the selector lever on Safe . lie 
depresses the receiver catch just below and back 
of the back-sight pivot and turns the receiver 
body 180° to the left. The muzzle is then raised 
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until the barrel drops out of the rear end of the 
jac ket, alter which it is lowered and a cool barrel 
dropped in. The receiver is turned to the right 
until the catches snap into the holding detents. 
The operator switches to Fire and giasps the 
cocking handle with his right hand. The trigger 
is pulled with the other hand and the boh goes 
home slowly. The weapon is now ready to be 
cocked and firing resumed. 

The following arms firms manufactured the 
MG-31: Mauser W'crkc and Magei, both of Ber¬ 


lin: (histlolf Co., of Suhl. Saxony: Steyr-l)aimler- 
Puch A. G. of Vienna: and W allenwerke Briinn 
A. G. of Czechoslovakia. 


MG-8I 

In 1930 when the MG-34 was put into pro¬ 
duction for the ground troops, the German Air 
Force bec ame interested in the weapon as an air¬ 
craft machine gun for flexible and fixed mount¬ 
ing. The rifle caliber gun then in use in German 
airc raft was the MG-1.*» manufactured by Kliein- 
metall. I he MG-15 was slow and expensive to 
produce so the Mauser firm was directed to de¬ 
velop an aircraft weapon, using the 7.92-mni rifle 
cartridge, and incorporating the bolt action of 
the MG-34. The new design was accepted in 
1938 and put into prodtic lion by Mauser in 1939. 

For flexible mounting where an operator was 


available to band charge and fire the piece a 
pistol grip handle was used. A strong spring 
buffer, fastened to the rear and inside the re¬ 
ceiver, was also added. 

This weapon was designated the MG-81. A 
small cocking handle was located at the rear of 
the receiver. It had a very high rate of lire, of- 
ficially listed as 1,000 to 1,200 rounds a minute. 
A muzzle booster with a small orifice and an ab¬ 
normally strong buffer spring was responsible for 
the inc rease over the MG-34, which was closely 
copied in operating action. No provision was 
made for firing single shots. 

A very odd thing about the design of the gun 
was that its muzzle booster had no Hash-hiding 
device attac hed to the end, as did all the other 
German machine guns of this type, whether lot 
aircraft or ground use. Since it was produced 
lor flexible mounting where it would be manu¬ 
ally trained and fired, it was mystifying that this 
extremely high-speed short-barrel gun did not 
employ the conventional < cute-shaped Hash hicier. 

Feeding was done by means of a flexible disin¬ 
tegrating metal link hell rathe r than the saddle 
drum magazine used on its predecessor. The am¬ 
munition box could be attached to the side ol 
the receiver, if desired, and permitted bursts ol 
longer duration than did the drum arrangement. 
Power-driven turrets were being introduced at 



Mauser Aircraft Machine Gun, Model 81, 7.92 mm. Dual Mount. 
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about the time this weapon made its appearance 
and resulted in making the observer and his free 
gun practically a thing of the past. In view also 
of its small caliber the weapon was destined to 
occupy a very minor position in World War II. 

The MG-81, however, was the first aircraft 
machine gun to be installed by the Germans in 
twin mountings. It was so mounted in the Bola 
8IX, and a few were later placed singly in the 
JU-88-A4, FlV-189, and ME-110. 


The weapon was manufactured for the Ger¬ 
man Luftwaffe by the following firms: Mauser 
Wcrkc A. G., Obcrndorf, which fabricated 16,- 
000; Norddcutschc Maschinenfabrik G. m. b. 
H., Wittenberg; I. C. Wagner, Muhlhausen; 
Heinrich Kricghoff Waffcnfabrik, Subl; and L. 
O. Dietrich, Altenburg. Waffcnfabrik Brunn 
A. G. also produced the MG—34, in addition to 
the ZB weapons, following the German occupa¬ 
tion of Czechoslovakia. 



Chapter 32 

JOHNSON LIGHT MACHINE GUN 


Melvin M. Johnson. Jr., is one of America's 
gifted gun designers. Horn in Boston in 1909, 
he is a graduate of Harvard University and 
Harvard Law School. In 1933 he was commis¬ 
sioned in the Marine Corps Reserve and became 
captain in 1938. As early as 1937 Johnson pro¬ 
duced experimentally a prototype light machine 
gun chambered for the caliber .30/(H> United 
States infantry rifle cartridge. Empty, it weighed 
only 12 1/2 pounds and was capable of delivering 
a maximum rate of fire of 500 shots a minute. 
The weapon had many good features, but the 
American Government viewed it with the cus¬ 
tomary caution it displayed toward progressive 
ideas on automatic arms. 

After his rough version of the machine gun, 
Johnson modified and redesigned it in the years 
that followed. About I July 1940 lie completed 
his first model of the Johnson light machine 
gun. It had a horizontal feed, and fired from an 
open boh on automatic and from a closed one 
on semi-automatic:. 

In 1941 the light machine gun was tested by 
the Marine Corps at Ouanric o, Va., including a 
parachute jump from 400 feet. Packed in a 
pouch, the gun was assembled and fired within 
90 seconds from the time of the jump. 

The Marine Corps Equipment Board recom¬ 
mended its adoption for issue to parachute troop¬ 
ers and raiders. It was used in limited quantities 
with considerable success by Marine units in the 
Pacific and by the Army's First Special Service 
Force in the Italian campaign and landings in 
southern France. The annals of the latter group 
state that ‘pound for pound it was the most 
valuable armament the Force possessed.” About 
5000 Johnson light machine guns in all were 
produced by the manufacturer, Johnson Auto¬ 
matics, Inc., Boston, Mass., at a plant in Provi¬ 
dence, R. I. 

In August 1942. after seven mont hs of war, the 
United States Army Ordnance Department 


bought five Johnsons for test and experimental 
firing. It was reported, after examining the weap¬ 
ons, that “while called light machine guns by 
the manufacturer, they arc not considered such 
by the War Department since they do not use 
belts but are fed from 20-round magazines.” This 
official decision seems odd since the Browning 
Automatic Rifle was led in the identical manner 
with the same number of rounds. 

The Five weapons, after a visual inspection, 
were shipped to Aberdeen Proving Ground for 
check firing. There it was discovered that the 
safety lever was defective and the group was 
promptly sent back to the manufacturer for cor¬ 
rection. Upon being returned to the Proving 
Ground in September 1942, a total of 50 rounds 
was fired from each of the five. Then all were 
shipped to the Infantty Board to fulfill a request 
from that organization to see them. 

No further government testing was done until 
December 1943 when the Johnson firm offered 
an improved model to the Ordnance Depart¬ 
ment. Incorporated in its construction were 
many things found more desirable as a result 
of over two years of combat use. The new ver¬ 
sion, known as the Model 1914. had only 11 
parts and could be field stripped in less than 20 
seconds and reassembled in 30 seconds. The 
method of operation was unchanged, short recoil 
with unlocking timed to coincide with a high 
but safe operating gas pressure. 

The 1941 model differed from earlier designs 
in that it had a folding monopod mount and a 
slight improvement in barrel change. A field 
cleaning kit was placed in the butt stock of the 
gun. In some experiments at the factory a muz¬ 
zle booster was used to accelerate the recoil forces 
for a higher rate of fire. This did hasten the cycle 
of operation but resulted in considerable break¬ 
age. For an infantry weapon its rapidity of fire 
had always been considered as high as needed 
and the muzzle attachment was dropped. 


480 



JOHNSON LIGHT MACHINE GUN 


481 



Melvin M. Johnson, Jr., Firing the Weapon He Designed. 


In automatic firing, rotation of the bolt 
n ipped the seal releasing the spring-loaded fi 1 ing 
pin. For semiautomatic discharge, the trigger 
had to be pulled with each shot. The Aberdeen 
report of this model stated: “Test results were 
generally very satisfactory under normal condi 
tions. bill, unsatisfactory under adverse condi- 
lions of mud, cold and dust." 

Again the weapon was returned to the factory 
and in March 1914 its performance showed con¬ 
siderable improvement under adverse conditions. 
It fired successfully during the standard rain test 
for 200 rounds, but became more diffic tilt to 
operate as the trial progressed, finally becoming 
inoperative after the 383rd round. 

It failed to fire full or semiautomatic after 
the dust, test with either a clean or dusted maga¬ 
zine. When the weapon had been liberally oiled, 
a dusted magazine was fired without difficulty. 


Also 100 cartridges were fired without interrup¬ 
tion after 17 hours in a cold room at a tempera¬ 
ture of 40 degrees below zero Fahrenheit. 

The Marine Corps Equipment Board had 
been testing similar guns at Quantico, Virginia, 
and tliis board recommended that the Johnson 
light machine gun be adopted in place of the 
Browning Automatic Rifle. The suggestion was 
not followed for the reasons stated below: 

"(1) The swift tempo of Marine Corps opera¬ 
tions with subsequent limitations on training 
time available. (2) The fact that the Marine 
Corps considers itself to he a customer of the 
Ordnance Department in small arms matters, and 
consequently, is reluctant to adopt an automatic 
shoulder weapon which is not an Army stand¬ 
ard/’ 

The same letter from the Commandant of 
Marines provided support and recognition of 
the inventor's contribution: 

“The Marine Corps desires to lend impetus 
to the continual development of tlie Johnson 
light machine gun. and stands ready to perform 
such functions in that connection as may be con¬ 
sidered desirable.” 

The Ordnance Department at a later date 
(May 1945) reviewed all the information avail¬ 
able and decided to purchase 10 guns and acces¬ 
sories which were delivered and distributed as 
follows: Infantry Board. 3; Marine Corps, 2; 
Aberdeen Proving Ground. 2: Headquarters. 
Army Ground Force. I: and Small Arms Dcvcl- 
opment Division. 2. All spare parts were sent to 
the Aberdeen Proving Ground. 

A final report on the Johnson weapon was 
made in October 1945, three months after the 
end of the war. No definite conclusion was cited, 
but it was intimated that it would be desirable 
to convert it to a belt-fed machine gun and that 
research and development were continuing. 

Cndoubtrdly the Johnson light machine* gun 
was an excellent weapon with many attractive 
and novel features, many of which were quickly 
copied by the enemy. 

The selector switch is located on the right side 
back of the top part of the trigger. For semiau¬ 
tomatic fire the change lever is rotated into the 
forward position. If the cocking handle is pulled 
back to the rear and released, it will chamber 
the round and l<xk the bolt ready for single shots 
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Johnson Light Machine Gun, Mode! 1941, Cal. .30/06. 


at cadi trigger movement. When the automatic- 
lire position is used, the bolt will remain re- 
trac ted at the end of each hurst, allowing air to 
circulate through the open bore. 

If. after firing a short burst, it is found de¬ 
sirable to recharge the magazine, it ma\ be done 
by inserting the five-round clips through the 
loading aperture on the right side of the receiver, 
regardless of whether the holt is open or closed. 
In semiautomatic fire a full magazine can be 
kept available for an emergency that would call 
lor an extended burst. Loading in this manner 
is not normally intended for automatic fire, as 
replacing the magazine with a fresh one is but 
a matter of seconds. 

One of tbe most desirable features on this 
light machine gun is the gunner’s ability to fire 
semiautomatic with a closed bolt merely by 
changing the selector switch with finger pres¬ 
sure. rims shooting was as accurate as with any 
similarly constructed rifle Lurching forward ofF 
the rear sear, an act that disturbs aim in all 
guns employing the rear seat for inertia firing, 
is thus eliminated in this method <>l single-shot 
firing. 

It would seem impossible to make a quicker 
system of barrel change. On the 194 1 model with 
the holt at the rear, the point of a bullet is in¬ 
setted in the latch and shoved forward. This re¬ 
leases the holding catch and forces the barrel 
forward due to the action of the barrel return 
spring. The barrel, if hot. may then be shaken 
all the way out, or withdrawn if it can be 
handled. To assemble, the cool barrel is shoved 
down as far as it will go. Upon being seated, the 


loc king latch will be cammed into place holding 
it secure. During demonstrations a complete 
barrel change has been done in six seconds. 

To fire the Johnson light machine gun. a 
loaded clip is inserted in the left portion of tilt 
receiver until the holding catches click into en¬ 
gagement. If automatic fire is desired, the selec¬ 
tor switc h is set and the cocking handle pulled 
all the way back or until the rear sear engages 
its notch in the bolt. When the trigger is pulled, 
the connecting scat is released from the bolt, al¬ 
lowing it to be thrust forward by compression 
of the driving spring in the butt stock. 

After pushing the cartridge out of the maga¬ 
zine. the holt chambers it as the extractor cams 
its claw over the rim. Just below final forward 
movement is halted, the locking cam on the 
rear of the bolt rotates the latter piece. It is fully 
secured as the action goes through a 20-degrcc 
arc. engaging all eight of the locking lugs. This 
last movement also releases the firing pin which 
flies forward, detonating the primer. 

When the cartridge is fired, the barrel, its ex 
tension and bolt locked together recoil lor a Inf 
one-eigluh inch at which |>oiiit the angled lace 
of the operating cam contacts its corresponding 
face in the receiver body. This causes the holt 
to rotate until the piece is free to recoil. This act 
is timed to coincide with a high residual pre* 
sure in the bore which adds to the speed of the 
holt. The barrel, traveling only seven-sixteenths 
of an inch rearward, is brought back to battery 
by its return spring. 

The locking angle on the lugs permits suf 
ficient creep during the act of unlocking. The 
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Johneon Light Machine Gun, Model 1941, Disassembled. For Piratroop Work. 


empty cartridge is jacked back and freed in the 
chamber so that the extractor lias only to hold it 
in position for ejecting. This is done when the 
ejector strikes the base of the round and kic ks it 
out the right side of the receiver. The bolt con¬ 
tinues to go to the rear until stopped by the 
compression of the driving spring. 

Ail operational parts are then put in counter 
recoil. As the boh passes the rear of the maga¬ 
zine mouth, its face pushes the next cartridge 


out of the lips ol the leed system and starts to 
chamber it. As long as the trigger is held to the 
rear, the cycle will continue. 

In addition to his light machine gun. Melvin 
Johnson developed and produced a highly re¬ 
garded semi-automatic rifle, some 50,000 of 
which were made and delivered during the war 
to various Allied forces. He also originated, at 
the request ol the Navy Department, a 20-mm 
aircraft cannon. 




Chapter 33 

MG-42 MACHINE GUN 


In 1942 the* Germans, alter nearly 3 years of 
war, introduced into their services a machine 
gun known as the MG-42. It represented dur¬ 
ing World War II one of the finest machine guns 
manufactured for effort and money expended. 
The German?, using the already highly success¬ 
ful MG-M as a guide for such factors as length, 
weight, ballistics, and rate of fire, attempted to 
solve for the duration of the war their army's 
light machine gun problems. Only the soundest 
and most proved features known to them were 
put inlo its construction. 

It was a weapon of devisemeni, contributed 
to by many, rather than the single invention of 


any individual. I ; or instance, the barrel change 
was an improvement over the Italian Breda, and 
the locking was an adaptation of the patented 
locking arrangement of Edward Stccke, a citizen 
of Warsaw, Poland. It is believed by many that, 
with the overrunning of Poland in 1939, one of 
the things seized by the Germans was a mock 
up of a machine gun having Steckes locking 
action. Realizing that it had many advantages, 
they added it to the list of fine features to he 
incorporated in a single ideal machine gun. 

After the mechanism was finally decided upon. 
Dr. Grunow, a German industrialist, whose spe¬ 
cialty was mass production by metal stampings, 
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was ordered to devote his talents toward manu¬ 
facture of the weapon without employing com¬ 
plicated methods or equipment. Dr. Grunow’s 
accomplishment of this task by extensive use of 
pressing, riveting, and spot welding was a thing 
that will be studied and closely copied in ma¬ 
chine gun construction for years to come. While 
its finished appearance was by no means as strik¬ 
ing as that of other German machine guns, its 
battle life and performance was even greater 
than the normally high German standards for 
such arms. 

The need for frequent barrel change because 
of the unusually last rate of fire was met by the 
introduction of a most novel and efficient method 
for accomplishing it. A barrel throw-out lever 
was hinged on the right side of the receiver. It 
could be swung out bringing with it the hot bar¬ 
rel, which was supported by a metal loop at¬ 
tached to the inside of the actuating lever. The 
barrel could then be pivoted out of the rear of 
the barrel jac ket and dropped without handling. 

Feeding was done by a continuous metal belt 
through the feed block. Two feed pawls were 
linked to the front end of l!ic arm by an inter¬ 
mediate link in such a way that when one was 
chambered, tiie other was being positioned be¬ 
hind the next round in the belt. Loading was 
thus performed in two stages instead of one 
continuous movement. This made lurching of 
the belt less violent and did not impede the gun¬ 
ner's aim. 

The Germans, being perfectly satisfied with 
its ballistics, adapted the MG-42 to take the 
7.92-nim infantry rifle cartridge. Although it 
did not weigh much more than an ordinary mili¬ 
tary rifle, no provision was made whereby it could 
be fired single shot, the only two settings on its se¬ 
lector switch being for Safe and for Automatic 
fire. 

The system ol operation was short recoil. Free 
travel of locked bolt and barrel was allowed for 
a short distance. The bolt was then unlocked and 
the high chamber pressure being held by the 
muzzle booster exerted itself on the barrel face 
and through the bore to the now empty car¬ 
tridge, thus giving an abnormal rate of fire for 
such a light firing mechanism. Its cyclic rate, 
when using special ammunition, was asserted to 
be 1.350 rounds a minute and the normal num¬ 


ber of rounds per minute with standard am¬ 
munition was 1,200 shots. While this may seem 
unnecessarily high for an infantry weapon, its 
importance for fire power effect was obvious. 

In lieu of die rotating bolt head, successfully 
used on earlier machine guns of this type, lock¬ 
ing of the bolt to the barrel was achieved by 
means of a wedge situated in the bolt head. This 
wedge was formed by two locking pieces, each 
being a small two-dimensional roller arranged 
symmetrically in slots in the sides of the bolt 
head with their axles vertical. The rims of the 
circular locking pieces were forced outwards 
so that the axles which projected above and 
below the slots engaged corresponding grooves 
in the barrel extension. On recoil the locking 
parts were forced in by stationary ramps and the 
light bolt was free to move to the rear under the 
action imparted by the gases from high chamber 
pressure exerted on the bolt face by the spent 
cartridge case. 

'I he MG-42 was used with a bipod as a light 
machine gun, and on a tripod as a substitute for 
the heavier type. The barrel-jacket cover and 
Iced pails and receiver were constructed of 
stamped lightweight sheet steel welded length¬ 
wise. Flic bolt’s slidewavs were welded inside the 

• 

receiver. The shoulder piece was made of plas¬ 
tic. On the right side of the barrel jacket a long 
slot purposely was left open so that the barrel 
could more easily be removed. Manipulation of 
the lever in the receiver on this side would force 
the rear of the hot barrel out and allow iL to 
slide untouched to the ground. 

As an example of the thoroughness of design 
whereby each component or accessory performed 
as many functions as possible, the muzzle booster 
is perhaps outstanding. This simple device, fas¬ 
tened to the forward end of the barrel jacket, 
not only trapped the still expanding gases after 
the bullet left the bore, bul it also served as a 
front barrel bearing and flash suppressor. It was 
so slotted that the escaping gas, after it had been 
reworked, hii against angled buffers to serve as a 
muzzle brake for stabilizing the weapon during 
a short burst at an abnormally high cyclic rate. 

The Germans, in developing and producing 
the MG 42, abandoned all former rules and 
regulations on both production and finishing of 
material. This led to the erroneous belief that 
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Components of the Machine Gun, Model 42. 


a desperate shortage of certain materials existed 
in Germany and that automatic weapons of in¬ 
ferior quality were being made, sinc e externally 
tliev did not meet the erstwhile meticulous Ger- 

0 

man standards. The truth of the matter was they 
simply had mastered the art ol producing line 
automatic weapons with no more expense and 
time than would be needed to make a dozen 
cap pistols. 

About the only real weakness was its variety 
of tactical uses, in line with a typical German 
characteristic. Once a line weapon lias been in 
production, invariably an attempt was made to 
adapt it to every conceivable use from anti-air¬ 
craft in batteries to individual-burst lire bv the 

0 

infantryman. Its employment by the latter in¬ 
cidentally was its most effective. And while many 
have pointed out that its terrifically high rate of 
lire for infantry use would make tlie muzzle 
climb if a long burst were tried, it must be re¬ 
membered that the weapon was ordinarily only 
fired for a fraction of a second during each burst. 


Since it was being discharged at a rate of 22 shot; 
a second, the striking bullets could be held ton 
small enough area to cover it thoroughly, h 
acted more in the capacity of a long-range shot 
gun than as a machine gun. The German Army 
considered the MG-42 one of the most excel lent 
weapons known not only lor inflicting heavy 
casualties on infantry in movement but doubly 
so lor its effectiveness in keeping the enemy 
pinned down when dug in. 

Ammunition was fed to the weapon by flexible 
metal belts, each holding 50 rounds, that could 
easily be spliced to any length desired. A drum 
magazine, also holding one 50-round belt, could 
be attached to the left side and a few have been 
known to be modified to take a saddle drum 
feed that held 75 belted cartridges. 

In loading the MG-42, the feed cover can be 
either open or closed, so long as the first round 
is positioned at the cartridge stop. The spring- 
loaded cover for keeping dirt out of the ejection 
slot flies open the instant the trigger is pulled 
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back. When firing has been interrupted for any 
length of time, this piece is snapped shut by 
hand. It is one of i he easiest known machine 
guns to unload. The selector is simply switched 
to Soft and, after unlatching, the feed cover is 
raised as far as it will go. The remainder of the 
belted ammunition can then be lilted out. 

The bolt is removed first by letting it go home, 
then by twisting the butt stock to detach the lat¬ 
ter. The driving spring and bolt then slide read¬ 
ily out the rear. The barrel has a relatively short 
but heavy barrel extension which is screwed to 
its alt end. 

To fire the MG-42, the operator, generally 
from the prone position, puts the tab end of the 
cartridge belt through from the left side of the 
feedway and pulls to the right until the first car¬ 
tridge comes to rest against its stop. With the 
weapon set at Safe, the charging handle on the 
right side of the gun is pulled all the way to the 
rear. The searing device will then engage its 
locking notch in the bottom of the bolt. The se¬ 
lector switch is turned to Fire and the trigger 
pulled. 

As the bolt is thrust forward by the compressed 
driving spring, the boll face knocks the cartridge 
out of its link ahead of the counterrecoiling parts 
into the chamber. As the movement continues, 
a locking stud oil each side and at the front of 
the bolt starts to engage a corresponding cam 
in the barrel extension. By forcing the lugs into 
their locking recesses, the bolt face is brought se¬ 
curely behind the base of the already chambered 
cartridge. Final movement c ams the extractor lip 
over the rim and into the cannelure of the 
round. At the same time, the firing pin. which is 
flow an integral part of the rear portion of the 
boh, is driven forward by inertia and detonates 
the primer to explode the powder charge. 

While the powder gases are reaching peak pres¬ 
sures and the bullet is still in the bore, the bolt 
is held securely to the barrel, both pieces travel¬ 
ing rearwards as a unit until a distance of one 
half inch is reached. Then travel of the barrel 
and its extension is stopped. At the same time 
the pins in the locking head are cammed out by 
contact with the unlocking ramps, withdrawing 
them from their scats. The bolt is thus freed to 
continue to the rear, accelerated by the impact 


of the high residual pressure in the bore on the 
face of the bolt, while the barrel-return spring 
pushes the barrel and extension back to battery. 

The cartridge case loosened by the first act of 
unlocking is carried to tire rear by the extractor 
and is held until the ejector knocks it through 
the opening in the bottom of the receiver. The 
first movement of the bolt in recoil levers the 
next round in the belt into position and places 
the feed pawl behind the next cartridge as the 
holt continues to go rearwards until it strikes 
the strong helical spring located in the shoulder 
stock. Deflection, working in conjunction with 
the stored energy of the driving spring, starts 
the operating parts back into counterrecoil to 
repeat the cycle of operation. 

When placed in use as a heavy machine gun, it 
was found necessary to provide a spec Lilly con¬ 
structed muz/le brake for the MG-42. The device 
counteracted the tendency of the muzzle to jump 
when a burst of long duration was fired. This fol¬ 
lowed the unsuccessful trials of a standard 
booster. The first use of the specially designed 
muzzle brake was late in 1943 and it was con¬ 
tinued effectively until the war’s end. The brake, 
which was attached to the flash eliminator and 
gas-pressure trap, had two baffle plates and was 
made to give more braking effect and lower 
cyclic rate than did the standard one. 

The following arms plants manufactured the 
MG-42 for the German Army: The [ohanmis 
Gross fuss Metal I- und Locierwarenfabrik, Do- 
beln, Saxony (Dr. Grunow was on its staff); 
Mauser Werke, Berlin; Maget, Berlin; Gustloff 
Co., Suhl Cun Works, Sulil, Germany; and 
Steyr-Daimler Pitch A. G., Vienna, Austria. 

After the United States entered the war 
against Germany, the Ordnance Department 
sought to copy a captured German MG-42. The 
Saginaw Steering Gear Division of General Mo¬ 
tors was given the assignment. Drawings were 
completed in June 1943 and the first guns pro¬ 
duced were test fired on I October 1943. Serious 
malfunctions were found to result and the com¬ 
ponents were then reworked. When it was 
thought to be ready, it was again pm on trial in 
February 1944. The results were so discouraging 
that the discharge of a hundred rounds had to 
be done in bursts of two and three shots. Again 
the parts were modified and “beefed up” until it 
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Machine Gun, Model 42, 7.92 mm. View Shows Cover Open and Earrel Release Latch Open with Barrel Partly Removed. 


was thought to be capable of ihe basic 10.000- 
round enduranee test required l>v the Army 
before being considered even for limited use. 
After 1,483 rounds had been expanded, the test 
was stopped, there having been over 50 serious 
stoppages. 

An intensive study was ordered on the failure 
of American engineers to copy successfully this 
German machine gun which had been stamped 
out of the most ordinary ol materials. The in- 
vestigation revealed that inadequate compensa¬ 
tion for the difference between the cartridge 
length of our caliber .50 M2 and the German 
7.92-mm cartridge case had been made and that 
the receiver on the American version was too 


long. I'he rear lugs on the bolt body also bad not 
been placed far enough back to allow the boll 
face to recoil behind the ejection slot in the bot¬ 
tom of the receiver. As a result the receiver yoke 
interfered with the cartridge guide plate by as 
much as a quarter of an inch. 

It was concluded that extensive redesign 
would be necessary to correct these serious de¬ 
fects in both receiver and holt mechanisms and 
further expenditures or developments were or¬ 
dered stopped. Two models of this American 
made failure, known officially as Machine Gun 
Cal. .30124, were shipped to the Springfield 
Armory and placed in its museum for reference 
and historical purposes. 



Chapter 34 

FG-42 MACHINE GUN 


German military and industrial leaders, he- 
lieving they had taken tare of infantry arma¬ 
ment needs, next turned their attention to a 
machine gun on which consideration had to he 
given to balance and lightness of weight. This 
weapon, manufactured by Heinrich Krieghoff 
VValfentabrik. Suhl. Saxony, was intended lot 
air-borne soldiers, a mode of warfare so far un¬ 
tried. With the invasion of Crete by air the Ger¬ 
mans introduced the new paralroop machine 


gun. called the FG-42. It was promptly confused 
with the MG—42 by observers reporting the in¬ 
cident. The designation given the airborne 
weapon represented the initials for Fallschirm 
Jaeger Gewehr (paratroop machine gun). 

Fhe gas-operatccl, air-cooled, bipod-supported 
weapon had a large ventilated lore-arm grip 
and an unusually light and short shoulder stock. 
It weighed only 14 pounds with bipod and a 
loaded clip magazine that held 20 rounds. The 
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receiver body, which contained the slideway for 
operating parts, was stamped out of sheet metal. 
The fixed barrel was permanently fastened both 
lore and aft by having the receiver swaged cir¬ 
cumferentially in a recess around each end and 
then further secured by the locking pin. A pro¬ 
jection on the left side opened to permit inser¬ 
tion of a fresh loaded magazine when all car¬ 
tridges were expended from the previous otic. 
When not in use, it was closed by two mem! 
spring-loaded Haps which flew open when their 
latch was shoved forward. 

A combination Hash suppressor and muzzle 
brake was screwed on the muzzle end of the bar¬ 
rel. being held in place by a spring latch attached 
to the front sight. This device absorbed a high 
percentage of the recoil forces. A gas cylindei 
beneath the barrel was held in place by a locking 
mu. An orifice selector permitted the gunner to| 
regulate the amount of gas going into the cylin 
dcr from the port in the barrel, center punci| 
marks showing him in advance whether tin 
movement would position a large or small 
orifice. 

The gas cylinder had four equidistant portd 
located far enough away from the forward end 
to permit the piston rod to unlock before nit 
covering the ports. It then discharged the e> 
paneling powder gases at the end of its rear 
stroke and took in air on the return movement 
I he gas piston consisted of a tube dosed on ih: 
forward end. Its rear portion had a recess ma 
chined in its upper side in which a rear-scaring, 
device engaged. Two D-shaped holes were nu 
c hined at its middle to contain a cocking handle 
The driving spi ing. held in place by a guide, 
inserted into and housed by the gas piston, a 
rather strong spring-recoil buffer at the rear of 
the receiver, just aft of the gas piston, was de¬ 
signed to slop the lat ter on completion of its re 
coil stroke. The rear-inserted bolt assembly/ 
operated in a slideway in the receiver, while a 
cartridge guide stamped in the receiver, lielc 
the cartridge in alinement for chambering. 

The two halves of the sheet-metal trigger 
mechanism were welded together. This uni 
housed the sear, selector sw itch, and safety latch 
A sear protruding through the receiver acta 
against the underside of the gas piston and pc? 
mined the gunner freedom to fire cither sing! 
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shot or full automatic. The short wooden stock 
was held in place by a spring-loaded catch and 
could be readily removed by depressing the lock¬ 
ing latch located at the right rear. 

The Germans, being on the receiving end of 
the very efficient Lewis gun during World War 
I, develojK-d a great respect for this fine and re¬ 
liable mechanism. It is natural that, when pos¬ 
sible. many experiments were conducted in order 
10 incorporate any single feature or the whole 
basic action for their own advantage. The FG 42 
was the result. However it was so highly refined 
and modified to meet special needs that it was 
hardly recognizable. The most unusual feature 
was the cleverly designed triggering mechanism 
that enabled the operator by a turn of the selec¬ 
tor switch to fire full automatic or single shot. 
At the same time it gave the gunner the privilege 
of firing with either a closed bolt for accuracy 
when used single shot, or of leaving ihc boll in 
the open position for cooling purposes at the 
completion of a burst of full automatic fire. 

This weapon represented the highest degree 
of refinement the Lewis type of automatic firing 
mechanism had ever attained and was well de¬ 
signed for its intended purpose. 

To fire the FG-42 lull automatic, a loaded 
20-shoi magazine is inserted after the spring- 
loaded llaps over the Iced way are opened by re¬ 
leasing the catch. The safety lever, locked in the 
up position, is pushed down and the sclccior 
switch swung forward to Full automatic. The 
cocking handle, grasped on the right side, is 
pulled smartly lo the rear until the gas piston 
and bolt are held there as the rear sear engages 
its locking notch benealh i lie piston. The weapon 
is now cocked and a cartridge is positioned for 
firing. 

When the trigger is pulled, the driving spring 
thrusts die bolt and piston forward. The face of 
the bolt engages the base of the first cartridge 
in the mouth of the magazine. As the round is 
forced forward, it leaves the magazine and is 
directed by the cartridge guide for alinement 
with the oncoming bolt and chamber. As the 


bolt reaches the end of its forward motion, the 
extractor lip snaps over the cartridge rim and the 
bolt face seats against the breech end of the bar¬ 
rel. The locking recesses are in position with the 
lugs on the bolt. However, the piston can still 
continue to travel and. in its attempt to do so, 
the beveled projec tion riding in the curved slot 

in the bolt body causes the bolt to rotate the 

# 

lugs in their recesses and lock the piece. This act 
removes the obstruction that has been holding 
the action rearward. The added free travel per¬ 
mits the gas piston to drive the firing pin through 
the bolt face into the primer which in turn fires 
the powder charge. 

The holt remains securely locked supporting 
the cartridge while tlie bullet is in the bore. 
However, when it has passed the gas orifice, a 
portion ol the expanding gases is let into the gas 
cylinder through one of the four regulating ori¬ 
fices. Pressure is exerted on the gas piston which 
slatis to move rearward, carrying with it the fir¬ 
ing pin held by the yokelike section on the real- 
part of the piston. The bullet is now clear of the 
muzzle and the yoke, after having had a free 
travel inside the bolt for over an inch, starts to 
act against the cam causing the bolt to rotate and 
become disengaged from the barrel extension. 

When unlocking is complete, the bolt is free 
to be speeded back by the high residual piessure 
in the chamber. As it continues rearward, the 
empty cartridge case is withdrawn by the extrac¬ 
tor and its rim brought into contact with the 
ejector operating through a slot in the bolt body. 
I hc empty case pivots about its extractor and is 
knocked through the ejection slot in the right 
side of the receiver, where it is deflected forward 
by a curved piece that is fastened rigidly to Lhc 
outside of the receiver lor this purpose. Addi¬ 
tional movement rearward during the recoil 
stroke compresses the chiving spring. The re¬ 
mainder of the energy of the operational parts 
is absorbed by their striking the heavy spring 
buffer. The latter, assisted by the driving spring, 
deflects the action forward to repeat the cycle 
of operation. 



PART V 

AUTOMATIC AIRCRAFT CANNON 


After reviewing the material on the more recent large bore automatic- 
firing median isms, it seems quite obvious that fut ure armament of aircraft 
for years to come is to be found in this type of weapon. While quite ironi¬ 
cally the bulk of our source material is in this partic ular field, due to security 
reasons the amount thai can be openly discussed lias become less and less. Only 
features that have been well known over a period of years are mentioned. 
All other models having peculiarities of construction that might reveal pos¬ 
sible improvements in future design have been purposely deleted from this 
publication. 



Chapter 1 

DAVIS NONRECOILING GUN 




When representatives of the great |x»wer\ af¬ 
fixed their signatures to the treaty in St. Peters¬ 
burg, Russia, in 1808, their main pm pose was to 
eliminate the possibility of using explosive and 
purposely deformed bullets on personnel in war¬ 
fare. In order to insure that no stu b projectiles 
be employed against the individual soldier, they 
collectively agreed to set 450 grams as the legal 
minimum weight for a projectile and its ex¬ 
plosive content. 

This simple specification made it impossible 
lor any nation to pill a bursting charge in any 
bullet ol small dimensions. In fact, at this time 
no firearm existed which eotdd utili/.e success¬ 
fully a projectile based on these figures. It re¬ 
mained for the weapons manufacturer, l>. R. 
dotchkiss, then producing manually operated 
machine guns in Paris. France, to design the 
minimum si/e in artillery shells to he effective 
and still come within the legal requirements. 
I his Hotc hkiss projec tile had stability ol (light. 
\ ' e penetration, and great destructive power 
om blast. When gaged up, it was found to be 
37-min in diameter. 

The humanitarian intentions of the delegates 
who attended the convention resulted in a great 
restriction on aircraft armament all though 
World War I. For any plane that carried guns 
other than those in the rifle-caliber class had 
either to use a solid noncxploding projectile or 
mount at least a 37-iiim cannon. As the cannon’s 
slow rate of fire did not warrant employment of 
the nonexplosive shot, armament designers 
turned their attention to adapting shrapnel-fir¬ 
ing cannon to the flimsy aircraft of the time. As a 
result. World War I saw aircraft weapons with 
bores equal in size to those used in another war 
some 25 years later. 

The first recorded method of firing an artil¬ 
lery piece in the air was the invention of Com¬ 
mander Cleland Davis, an Annapolis graduate 
with a brilliant career, including a citation for 


braverv in commanding mac hine gunners in the 

4 O D 

Manila campaign of 1891). His simple but unor¬ 
thodox idea was so far advanced beyond the 
times that it reappeared as a “new discovery" in 
the latter days ol World War II. In attempting 
to overcome the terrific recoil forces ol artillery 
mounted in aircraft, he applied on 22 August 
1911, for a basic patent on recoilless artillery and 
electric primer ignition. His wording in the 
patent c laims bears repeating in order to show 
just how prophetic his conception was: 

"It having been demonstrated that it is prac¬ 
ticable to navigate the air under normal at¬ 
mospheric conditions, and while as yet the prac¬ 
tice is too hazardous for ordinary commercial 



Cleland Davis When He Was a Lieutenant, USN. 
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purposes, still aircraft have already become a part 
of the military equipment of most of the civilized 
nations. . . . They have, however, so far devel¬ 
oped little, if any, offensive value, it being prac¬ 
tically impossible to strike a comparatively small 
target, such as the deck of a battleship, the vul¬ 
nerable part of a fort, or even a large building, 
by merely dropping explosive from a high al¬ 
titude. . . . Furthermore, the mere dropping of 
a high explosive on the deck of a ship, or a fort, 
would occasion very small damage, for the force 
of the explosive would ordinarily, aboard ship, 
be confined to the region above the protective 
deck and little damage would be done. . . . 

“In order to secure the desired velocity to 

0 

penetrate even thin armor, or a protected posi¬ 
tion anywhere, the explosive would have to he 
contained in a projectile, and this projectile 
would have to be propelled with sufficient veloc¬ 
ity to penetrate said armor. . . . 

"In order for a gun lo be effective for such 
purposes, it must comply with the following 
conditions: (1) It should be of caliber sufficiently 
large lo discharge a projectile carrying a con¬ 
siderable quantity of explosive. (2) It should be 
capable of giving a muzzle velocity to the pro¬ 
jectile that would enable aimed shots to lie fired 
at distances of 2,000 yards, or more. (3) It should 
be so designed that the sh<x:k of recoil will bring 
little or no strain upon the structure of the aero¬ 
plane.* 

"In order to meet the above condition, I have 
devised the apparatus . . . to which reference 
will now be had. . . .“ 

The invention was provided with an electric 
primer operated by a suitable source of electric¬ 
ity, such as a battery. The gun itself consisted of 
a barrel open at both ends to the atmosphere, a 
projectile and a propellant charge for the mis¬ 
sile, and a recoil weight in the rear of said 
propelling charge. The weight was adapted to he 
expelled from the gun into the air when the 
charge was fired, thus neutralizing the backward 
thrust incident to the expulsion of the projectile. 
'I he shell was to be held in the gun bv some 
friable connection and the resistance of shear¬ 
ing the set screw slightly exceeded the resistance 
required to start the shell in the bore, rims the 
shell would move forward before the gun started 
to the rear. 


By this arrangement of having the projectile 
and gun bring forces in opposite directions, a 
comparatively small amount of shock would be 
brought on the framework of the airplane. The 
resistance to the rearward travel of the gun in its 
sleeve obviously would be approximately equal 
to the resistance of the projectile in its passage 
through the bore of the gun. Then these two 
forces would neutralize each other, thereby re¬ 
lieving the gun support of any heavy strain. 

Commander Davis did not stop with the con¬ 
ception of this novel weapon, as he demonstrated 
a working model at the United States Naval 
Academy at Annapolis, Md.. several years before 
he actually put what he considered a perfected 
recoilless cannon into production. 

The Scietilific American on 21 April 1917, 
after its reporter had witnessed a factory demon¬ 
stration of the weapon, published a glowing ac¬ 
count of what it would make possible* in aircraft 
use. In conclusion, the possibility it would offer 
as artillery for ground troops was described: 

“Nonrecoiling guns of large size may also be 
mounted ti|xiii dirigibles, armored cats, or 
actually be carried by hand, greatly increasing 
offensive power without increasing the size of 
the vehicle or impairing the mobility of the in¬ 
fantryman in any way.” 

Like numerous other inventions of radical de¬ 
sign. the possibilities of this new kind of avia¬ 
tion cannon were not realized except to offer a 
token demonstration of its capabilities during 
the last days of the war. On 2 August 1917, the 
largesi gun yet fired from an airplane in America 
was tried out at the Curtiss Aircraft Co.’s testing 
range at Buffalo, N. Y. The weapon was a 75-mm 
Davis noil recoiling gun. manufactured by the 
General Ordnance Co. of Derby, Conn. It was 
mounted at the front ol the cockpit of a Curtiss 
J-X twin tractor operated by a factory test pilot, 
named Carlstrom, the company's representative, 
Mr. F. B. Towle, acting as gunner. 

This pioneer performance of firing successfully 
such a large cannon from an airplane caused 
considerable comment in the newspapers and 
predictions ol its effec t on all artillery were freely 
made. 

The velocity given for the big projectile was 
1.175 feet per second and its accuracy was as good 
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as that expected from a rifled barrel. A unique 
means ol sighting the gun was employed. A Lewis 
gun was fastened on top and in the middle of 
the long lube and. as the pilot approached within 
range of the target, the gunner pressed one of a 
dual-trigger arrangement. This fired the Lewis 
gun and the gunner could observe where his 
bullets were hitting. When he had corrected his 
aim. by watching the bullets strike, until lie felt 
he was on the target, the lower trigger was pulled 
(jack and by means of electric ignition the large 
cartridge in the Davis cannon was fired. This 
type of sighting was especially effective against 
submarines. 

l lte Navy, which alone of the military serv¬ 
ices showed interest in the cannon, mounted it 
on seaplanes in three different calibers, 47-mm, 


65-vnm, and 75-mm, firing from six- to nine- 
pound projectiles. The Davis gun was distinctly 
an American Naval accomplishment, in that 
none ol similar construction were developed, or 
even experimented with, by any other nation 
during the war. Both France and England were 

furnished the recoil less cannon bv the Navv and 

• * 

it was put to limited use during the c mi Hitt. 1 lie 
Army made no attempt to utilize it as a land 
gun. 

Actually the Davis gun practically dropped out 
of existence with the signing of the Armistice 
only to be rediscovered at a later date. During 
the course of World War II both the United 
States and Germany were working on secret 
projects relating to recoilless artillery. An Amer¬ 
ican Army adaptation of the Davis gun was put 
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The Davis Principle Applied in World War 11. The Gormans Attempted Firing a 1500-Pound Shell from this Dornier 217. 


in operation, called the recoilless rille. It was 
used effectively as highly portable artillery. 

Kheinmetall-Borsig developed two types of 
the Davis gun. The first (the Device 104) had a 
bore of 14 inches. It fired forward a naval gun 
projectile of armor-pierc ing type, weighing 1,500 
pounds, and ejecting backwards, as the counter- 
recoiling projectile, a cartridge case ol the same 
weight. Its muzzle velocity was over 1,000 feet a 
second. The whole round was loaded on the 
ground. The tube was 37 feet long and the com¬ 
plete unit (tube, projectile, and cartridge case) 
weighed 7,500 pounds. Its function was to im¬ 
prove the striking power ol aircraft against capi¬ 
tal ships. The cannon was mounted on a Dornier 
217 attack plane. 

The main difficulty the Germans ex|*rienced 
resulted from the muzzle blast. To lead the blast 
away from the fuselage, a deflector was fitted to 
each end, hut even this did not prove suffic ient 
and armor had to be installed on the bottom of 
the plane. 

1 lie other type of nonrecoiling aircraft can¬ 
non used by the Germans was mounted vertically 
in batteries and was known officially as the SG- 
11SA (Sonder Gerat or special purpose equip¬ 
ment). The counterprojectile in this arm was 


also the cartridge case. It was designed primarily 
to attack tanks from the air. The FW-190 was 
used to mount these 45 nun cannon. An armor¬ 
piercing projectile was fired straight clown 
against the relatively thin roof armor on the 
tanks. The aiming and firing of the salvo was 
controlled by the disturbance of the earth’s elec- 
trie or magnetic field caused by the presence of 
the tank. Fortunately for the Allies this ultra¬ 
modern armament was never produced in cpian- 
titv. By the lime the Nazis were satisfied with 
the performance of this installation, volume pro¬ 
duction could not be reac he cl bec ause ol the con¬ 
centrated Immhiug of German industrial plants. 

Also under construction at the same time was 
another vertical-firing cannon, known as tlicSG- 
116. It fired a 3-c:iii shell straight up and was 
fitted into the fuselage of a fighter plane. It was 
sighted and fired by radar when a bomber forma¬ 
tion was directly overhead. 

The Davis recoil less cannon was not used to 
more advantage in World War II because the 
United States between wars did not see fit to ex¬ 
ploit the principles originally outlined in the 
Davis patent, and Germany, although desper¬ 
ately trying to make use of it after being con¬ 
vinced of its possibilities, could not do so follow¬ 
ing the bombing out of her industry. 




Chapter 2 

VICKERS AIRCRAFT CANNON 
(C. O. W. AIRCRAFT CANNON) 


The first mourning and firing of a conven¬ 
tional type of cannon from an airplane was in 
|ulV 191 a. The Vickers ()rrlnance (!<>.. w 1 1 ic h was 
conducting a series of tests on the elici t of re¬ 
coil on plane construction, suspended an air¬ 
plane built by Short Brothers, Ltd., from the 
interior ol a hangar. It was a large pusher bi¬ 
plane and mounted in (he front of the cockpit 
was a i wo- 1 >ounder cannon, a naval (juick-liring 
gun that had been modified for the occasion. 
Vickers engineers found that the airplane to a 
certain extent acted as its own recoil cylinder. 

As a result of these studies, a test hop was 
undertaken by a young naval ollicer, Robert 
Clark Hall, who successfully fired the altered 
cannon. He reported that, while there was no 
damage to the aircraft, “there was a blinding 
Hash and the plane actually seemed to stand still 
during the explosion of each round.'' 

As the weapon itself was only a worked-over 
deck cannon, it does not warrant description ot 


cycle of operation. It had to be loaded manually 
and its place in aviation ordnance history is 
simply tiiat ol being the first air-borne c annon to 
be fired without disaster. 

I he rnited States became interested in the 
demonstration and sent a representative abroad 
to witness the next scheduled fir ing. This trial 
was not. however, a success and all work on the 
gun was stopped in favoi of a lull-automatic 
37-nini cannon then in experimental develop¬ 
ment by the ('.oventry Ordnance Works. Coven- 

w 4 

try, England. The linn's initials were used liy 
British Hying officers in naming it the C. (). W., 
or “Cow." gun. 

The cannon proved to be much more usable 
than the previous one. I'pon completion, it was 
tested at the government range at Shoeburvness. 
The pm pose of the experiments was to deter¬ 
mine whether or not the automatic mechanism 
would function at all angles of elevation and 
depression. 



C. O. W. 37-mm Automatic Aircraft Cannon Mounted in a Voisin Battle Plane, 1915. 
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Three cannon were used. They were first ele- 
vated to an angle of 85 J and fired. Two out of 
the tiiree emptied the five-shot clip without mal¬ 
function. One, however, would not go back to 
battery, the return spring not being strong 
enough to position the operating parts. The two 
guns that fired properly were then depressed un¬ 
til the barrel was vertical. The performance took 
place on a pier and the weapons functioned well, 
although the shooting was so c lose to the water 
that it drenched both guns and ammunition 
during the test. 

I he C. O. W. cannon were used to a very- 
limited degree by the British Navy in the latter 
days of World War I. They were never popular 
because of their habit of delivering the terrific 
impact of recoil into the body of the light plane 
carrying it. In one instance the gun was mounted 
in a Voisin plane and, after four shots, the wings 
came off the fuselage. As a result, the plane 
plunged into an airdrome, killing all occupants. 
Such accidents and the common-sense fact that 
a plane carrying such a weapon in that period 


was overloaded contributed to its early abandon¬ 
ment. 

I he gun operated by what is known as the 
long-recoil system. The barrel and breech lock 
were held securely locked together until the dis¬ 
tance of the recoil movement was greater than 
the over-all length of the incoming round. 1'he 
loc k was then freed and remained held to the 
rear while the connterrecoiling barrel went into 
battery, literally pulling the chamber off the 
empty cartridge case. This type of action, which 
was simply a scaled-up version of the ChauchaL 
long-recoil-operated machine rifle, was quite 
commonly used on large-bore automatic weap¬ 
ons. While slow, it was reliable and solved such 
problems as the necessity of opening the breech 
under high gas pressure if short recoil were used. 

I he gun had an air-cooled barrel, was magazine 
led. and fired both semi- and full automatic. 

! o (ire the C. (). W. automatic cannon, the 
five-round dip is first put into position with the 
bolt forward. The gunner, with the aid of a 
crank, jacks the operating mechanism to the 
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rear until the holding device stops the rammer 
and carrier frame. Upon release, the barrel re¬ 
turns to battery and at the instant of doing so 
releases the carrier. The latter strips the first 
round from the feeder. Upon chambering it. the 
rotating boll is locked behind the round. 

The weapon now being loaded and ready lor 
firing, the trigger is depressed. The force of the 
exploding powder starts the barrel, the breech 
lock, and carrier to the rear, all rigidly locked 
together. After the assembly has traveled a dis¬ 
tance greater than the over-all length of the in¬ 
coming round, the breechblock is cammed a 
partial revolution and the' carrier to which the 
extractor is attached is engaged by its holding 
scar. The barrel can then start back to its former 
position, while the* carrier and extractor remain 
stationary with the extractor claws over the rim 
of the fired cartridge case. The barrel, in going 
forward, separates the chamber from the empty 
case. 

Just before the barrel completes counterrecoil 
movement, a dog is cammed in that releases the 
carrier to start forward. On the first movement 
the ejector pivots the empty case through the 
ejection slot in the bottom of the receiver. Con¬ 
tinued travel causes a rib on the carrier to push 
the loaded cartridge in the feed mouth into the 
chamber. The rim of the live case, upon being 
seated, strikes a device that rotates the bolt, 
rigidly locking it to the barrel extension. The 
carrier then completes full movement forward 
and the extractor claws are forced over the rim 
of the loaded round. If the' trigger is held to the 
rear, the striker will again fly forward to dis¬ 
charge the weapon. 

At the same time, the British developed a few 
larger experimental models with 47 mm and 75- 
mm bores. The latter were made for the French 
at their request. 

Since the conventional rifle caliber machine 
guns played the dominant role in early air war¬ 
fare. these pioneer cannon, as far as the British 
were concerned, did not see too much action 
and in the years following the Armistice they met 
with little or no official encouragement for fu¬ 
ture development. 

During the twenties and early thirties the Vick¬ 
ers Armstrong Co. copied the design of the 
C. O. W. 37-mm gun and proceeded to refine it. 


keeping the bore at 37 millimeters and adapting 
it for installation in large seaplanes. The Black 
burn “Perth" flying boat first mounted the gun. 

It employed the identical system ol long recoil 
for operation. In contrast with the original 
C. (). W., this air-tooled clip-fed gun had sep 
arated recoil and countcrrccoil casings below 
the barrel and the mainspring had been housed. 
A crank was used to retract the mechanism for 
loading. 

Upon orders from the Royal Air Force, the 
Vickers Co. produced a 40--mm cannon, using 
the same cartridge as the antiaircraft batteries 
with a muzzle velocity of 2.500 feet a second. 
Although British military authorities gave Percy 
R. Higson of Vickers much credit for the design 
of the Vic kers-Ai instrong 10-mm cannon, in re¬ 
ality it was fundamentally the firing mechanism 
of the Coventry Ordnance Works gun of a muc h 
earlier dale. 

Test firing was first done in August 1939 and 
the results were considered satisfactory. A Wel¬ 
lington bomber was soon equipped with one 
such gun in the nose. It was contemplated plac¬ 
ing another in a power-driven turret then under 
consideration, but this project was dropped in 
favor of rifle-caliber machine guns. It was pos¬ 
sible to have six cartridges ready to fire, if de¬ 
sired. one in the chamber and five in the cylin¬ 
drical magazine. In this type of feed a center coil 
spring pushed each round into place for feeding. 

After the design was considered acceptable, the 
Birmingham Small Arms Co. was also engaged 
by the government to make the weapons and 
carry on additional development. July 1910 was 
set as the delivery date lor the first guns off the 
assembly line. 

In arming twin-engine planes with large-bore 
automatic cannon having an extremely high muz¬ 
zle velocity. Great Britain was following the ex¬ 
ample of the Russians. These high priority can¬ 
non were to he used offensively against shipping, 
submarines, power plants, and large storage 
tanks; and defensively on invasion barges and 
shipping in general. All development work was 
actively supported by the Coastal Command and 
the Fleet Air Arm. which had found from ex¬ 
perience that smaller bore cannon, even in mul¬ 
tiple installations, lacked sufficient striking power 
against these targets. 
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Vickers-Armstrong 37-mm Automatic Aircraft Cannon, Mounted in a Blackburn "Perth” Hying Eoat. 
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The next progressive step was the use of a 
predictor sight which triggered the operating 
median ism when on the target and the whole 
clip of five rounds was fired automatically. 

Against^ shipping it was decided to concen¬ 
trate fire on a vessel’s boilers. All patrol pilots 
using aircraft so armed were provided with 
drawings, diagrams, and photographs of various 
types of ships showing boiler locations. 

Again following the Russian pattern for 
ground support, the Ministry of Aircraft Produc¬ 
tion authorized the immediate design of a single¬ 
engine monoplane for low-altitude use against 
tanks, small ships, and similar land and sea tar¬ 
gets. l’hc aircraft was to be fitted with twin 40- 
mm Vickers automatic belt-fed cannon, mounted 
in the nose of the fuselage. A single Rolls Royce 
Model 45 low-altitude engine with pusher-type 
propeller powered the plane which had a top 
speed of 230 miles an hour. 

The engine and the pilot s compartment were 
heavily armored against small arms ground fire, 
with no defensive armament for use against 
enemy aircraft. This special objectives plane had 
only a three- or four-hour patrol range. Opera¬ 
tional use of the craft was dependent upon the 
protection being afforded at all times by an ade¬ 
quate “umbrella” of fighters. The Air Staff felt 


that such an aircraft would form an important 
element as an Army support weapon. 

There is also a record that the Ministry of Air¬ 
craft ordered 12 Hurricane fighters equipped 
with two 40-mm cannon, one mounted under¬ 
neath each wing for firing outside the propeller 
arc. These planes, upon being modified, were 
shipped to the Middle East to be used against 
tanks. 

Colonel Moore-Brabazon, the Minister of Air 
Production, was responsible for the air-borne can¬ 
non program and the passing years have proved 
it to be broad, intelligently conceived, and done 
in a manner that produced the greatest results in 
critical times. The Air Ministry, however, con¬ 
ceded it was following closely Russian strategists 
in this field, as these early advocates of big-bore 
ordnance, both ground and air-borne, were set¬ 
ting the pattern on the eastern front in support¬ 
ing their infantry with cannon-hearing planes. 

The British, in the latter days of World War 
II. turned to an even larger cannon. This time 
Vickers scaled up the same battle tested mecha¬ 
nism and produced a 57-mm automatic gun that 
was placed in the nose of the Mosquito plywood 
bomber. This six-pounder, as the British always 
referred to it, had terrific powers of destruction 
and saw' considerable active service before the 
end of the war. 



Chapter 34 

FG-42 MACHINE GUN 


German military and industrial leaders, he- 
lieving they had taken tare of infantry arma¬ 
ment needs, next turned their attention to a 
machine gun on which consideration had to he 
given to balance and lightness of weight. This 
weapon, manufactured by Heinrich Krieghoff 
VValfentabrik. Suhl. Saxony, was intended lot 
air-borne soldiers, a mode of warfare so far un¬ 
tried. With the invasion of Crete by air the Ger¬ 
mans introduced the new paralroop machine 


gun. called the FG-42. It was promptly confused 
with the MG—42 by observers reporting the in¬ 
cident. The designation given the airborne 
weapon represented the initials for Fallschirm 
Jaeger Gewehr (paratroop machine gun). 

Fhe gas-operatccl, air-cooled, bipod-supported 
weapon had a large ventilated lore-arm grip 
and an unusually light and short shoulder stock. 
It weighed only 14 pounds with bipod and a 
loaded clip magazine that held 20 rounds. The 
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receiver body, which contained the slideway for 
operating parts, was stamped out of sheet metal. 
The fixed barrel was permanently fastened both 
lore and aft by having the receiver swaged cir¬ 
cumferentially in a recess around each end and 
then further secured by the locking pin. A pro¬ 
jection on the left side opened to permit inser¬ 
tion of a fresh loaded magazine when all car¬ 
tridges were expended from the previous otic. 
When not in use, it was closed by two mem! 
spring-loaded Haps which flew open when their 
latch was shoved forward. 

A combination Hash suppressor and muzzle 
brake was screwed on the muzzle end of the bar¬ 
rel. being held in place by a spring latch attached 
to the front sight. This device absorbed a high 
percentage of the recoil forces. A gas cylindei 
beneath the barrel was held in place by a locking 
mu. An orifice selector permitted the gunner to| 
regulate the amount of gas going into the cylin 
dcr from the port in the barrel, center punci| 
marks showing him in advance whether tin 
movement would position a large or small 
orifice. 

The gas cylinder had four equidistant portd 
located far enough away from the forward end 
to permit the piston rod to unlock before nit 
covering the ports. It then discharged the e> 
paneling powder gases at the end of its rear 
stroke and took in air on the return movement 
I he gas piston consisted of a tube dosed on ih: 
forward end. Its rear portion had a recess ma 
chined in its upper side in which a rear-scaring, 
device engaged. Two D-shaped holes were nu 
c hined at its middle to contain a cocking handle 
The driving spi ing. held in place by a guide, 
inserted into and housed by the gas piston, a 
rather strong spring-recoil buffer at the rear of 
the receiver, just aft of the gas piston, was de¬ 
signed to slop the lat ter on completion of its re 
coil stroke. The rear-inserted bolt assembly/ 
operated in a slideway in the receiver, while a 
cartridge guide stamped in the receiver, lielc 
the cartridge in alinement for chambering. 

The two halves of the sheet-metal trigger 
mechanism were welded together. This uni 
housed the sear, selector sw itch, and safety latch 
A sear protruding through the receiver acta 
against the underside of the gas piston and pc? 
mined the gunner freedom to fire cither sing! 
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shot or full automatic. The short wooden stock 
was held in place by a spring-loaded catch and 
could be readily removed by depressing the lock¬ 
ing latch located at the right rear. 

The Germans, being on the receiving end of 
the very efficient Lewis gun during World War 
I, develojK-d a great respect for this fine and re¬ 
liable mechanism. It is natural that, when pos¬ 
sible. many experiments were conducted in order 
10 incorporate any single feature or the whole 
basic action for their own advantage. The FG 42 
was the result. However it was so highly refined 
and modified to meet special needs that it was 
hardly recognizable. The most unusual feature 
was the cleverly designed triggering mechanism 
that enabled the operator by a turn of the selec¬ 
tor switch to fire full automatic or single shot. 
At the same time it gave the gunner the privilege 
of firing with either a closed bolt for accuracy 
when used single shot, or of leaving ihc boll in 
the open position for cooling purposes at the 
completion of a burst of full automatic fire. 

This weapon represented the highest degree 
of refinement the Lewis type of automatic firing 
mechanism had ever attained and was well de¬ 
signed for its intended purpose. 

To fire the FG-42 lull automatic, a loaded 
20-shoi magazine is inserted after the spring- 
loaded llaps over the Iced way are opened by re¬ 
leasing the catch. The safety lever, locked in the 
up position, is pushed down and the sclccior 
switch swung forward to Full automatic. The 
cocking handle, grasped on the right side, is 
pulled smartly lo the rear until the gas piston 
and bolt are held there as the rear sear engages 
its locking notch benealh i lie piston. The weapon 
is now cocked and a cartridge is positioned for 
firing. 

When the trigger is pulled, the driving spring 
thrusts die bolt and piston forward. The face of 
the bolt engages the base of the first cartridge 
in the mouth of the magazine. As the round is 
forced forward, it leaves the magazine and is 
directed by the cartridge guide for alinement 
with the oncoming bolt and chamber. As the 


bolt reaches the end of its forward motion, the 
extractor lip snaps over the cartridge rim and the 
bolt face seats against the breech end of the bar¬ 
rel. The locking recesses are in position with the 
lugs on the bolt. However, the piston can still 
continue to travel and. in its attempt to do so, 
the beveled projec tion riding in the curved slot 

in the bolt body causes the bolt to rotate the 

# 

lugs in their recesses and lock the piece. This act 
removes the obstruction that has been holding 
the action rearward. The added free travel per¬ 
mits the gas piston to drive the firing pin through 
the bolt face into the primer which in turn fires 
the powder charge. 

The holt remains securely locked supporting 
the cartridge while tlie bullet is in the bore. 
However, when it has passed the gas orifice, a 
portion ol the expanding gases is let into the gas 
cylinder through one of the four regulating ori¬ 
fices. Pressure is exerted on the gas piston which 
slatis to move rearward, carrying with it the fir¬ 
ing pin held by the yokelike section on the real- 
part of the piston. The bullet is now clear of the 
muzzle and the yoke, after having had a free 
travel inside the bolt for over an inch, starts to 
act against the cam causing the bolt to rotate and 
become disengaged from the barrel extension. 

When unlocking is complete, the bolt is free 
to be speeded back by the high residual piessure 
in the chamber. As it continues rearward, the 
empty cartridge case is withdrawn by the extrac¬ 
tor and its rim brought into contact with the 
ejector operating through a slot in the bolt body. 
I hc empty case pivots about its extractor and is 
knocked through the ejection slot in the right 
side of the receiver, where it is deflected forward 
by a curved piece that is fastened rigidly to Lhc 
outside of the receiver lor this purpose. Addi¬ 
tional movement rearward during the recoil 
stroke compresses the chiving spring. The re¬ 
mainder of the energy of the operational parts 
is absorbed by their striking the heavy spring 
buffer. The latter, assisted by the driving spring, 
deflects the action forward to repeat the cycle 
of operation. 



PART V 

AUTOMATIC AIRCRAFT CANNON 


After reviewing the material on the more recent large bore automatic- 
firing median isms, it seems quite obvious that fut ure armament of aircraft 
for years to come is to be found in this type of weapon. While quite ironi¬ 
cally the bulk of our source material is in this partic ular field, due to security 
reasons the amount thai can be openly discussed lias become less and less. Only 
features that have been well known over a period of years are mentioned. 
All other models having peculiarities of construction that might reveal pos¬ 
sible improvements in future design have been purposely deleted from this 
publication. 



Chapter 1 

DAVIS NONRECOILING GUN 




When representatives of the great |x»wer\ af¬ 
fixed their signatures to the treaty in St. Peters¬ 
burg, Russia, in 1808, their main pm pose was to 
eliminate the possibility of using explosive and 
purposely deformed bullets on personnel in war¬ 
fare. In order to insure that no stu b projectiles 
be employed against the individual soldier, they 
collectively agreed to set 450 grams as the legal 
minimum weight for a projectile and its ex¬ 
plosive content. 

This simple specification made it impossible 
lor any nation to pill a bursting charge in any 
bullet ol small dimensions. In fact, at this time 
no firearm existed which eotdd utili/.e success¬ 
fully a projectile based on these figures. It re¬ 
mained for the weapons manufacturer, l>. R. 
dotchkiss, then producing manually operated 
machine guns in Paris. France, to design the 
minimum si/e in artillery shells to he effective 
and still come within the legal requirements. 
I his Hotc hkiss projec tile had stability ol (light. 
\ ' e penetration, and great destructive power 
om blast. When gaged up, it was found to be 
37-min in diameter. 

The humanitarian intentions of the delegates 
who attended the convention resulted in a great 
restriction on aircraft armament all though 
World War I. For any plane that carried guns 
other than those in the rifle-caliber class had 
either to use a solid noncxploding projectile or 
mount at least a 37-iiim cannon. As the cannon’s 
slow rate of fire did not warrant employment of 
the nonexplosive shot, armament designers 
turned their attention to adapting shrapnel-fir¬ 
ing cannon to the flimsy aircraft of the time. As a 
result. World War I saw aircraft weapons with 
bores equal in size to those used in another war 
some 25 years later. 

The first recorded method of firing an artil¬ 
lery piece in the air was the invention of Com¬ 
mander Cleland Davis, an Annapolis graduate 
with a brilliant career, including a citation for 


braverv in commanding mac hine gunners in the 

4 O D 

Manila campaign of 1891). His simple but unor¬ 
thodox idea was so far advanced beyond the 
times that it reappeared as a “new discovery" in 
the latter days ol World War II. In attempting 
to overcome the terrific recoil forces ol artillery 
mounted in aircraft, he applied on 22 August 
1911, for a basic patent on recoilless artillery and 
electric primer ignition. His wording in the 
patent c laims bears repeating in order to show 
just how prophetic his conception was: 

"It having been demonstrated that it is prac¬ 
ticable to navigate the air under normal at¬ 
mospheric conditions, and while as yet the prac¬ 
tice is too hazardous for ordinary commercial 
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purposes, still aircraft have already become a part 
of the military equipment of most of the civilized 
nations. . . . They have, however, so far devel¬ 
oped little, if any, offensive value, it being prac¬ 
tically impossible to strike a comparatively small 
target, such as the deck of a battleship, the vul¬ 
nerable part of a fort, or even a large building, 
by merely dropping explosive from a high al¬ 
titude. . . . Furthermore, the mere dropping of 
a high explosive on the deck of a ship, or a fort, 
would occasion very small damage, for the force 
of the explosive would ordinarily, aboard ship, 
be confined to the region above the protective 
deck and little damage would be done. . . . 

“In order to secure the desired velocity to 

0 

penetrate even thin armor, or a protected posi¬ 
tion anywhere, the explosive would have to he 
contained in a projectile, and this projectile 
would have to be propelled with sufficient veloc¬ 
ity to penetrate said armor. . . . 

"In order for a gun lo be effective for such 
purposes, it must comply with the following 
conditions: (1) It should be of caliber sufficiently 
large lo discharge a projectile carrying a con¬ 
siderable quantity of explosive. (2) It should be 
capable of giving a muzzle velocity to the pro¬ 
jectile that would enable aimed shots to lie fired 
at distances of 2,000 yards, or more. (3) It should 
be so designed that the sh<x:k of recoil will bring 
little or no strain upon the structure of the aero¬ 
plane.* 

"In order to meet the above condition, I have 
devised the apparatus . . . to which reference 
will now be had. . . .“ 

The invention was provided with an electric 
primer operated by a suitable source of electric¬ 
ity, such as a battery. The gun itself consisted of 
a barrel open at both ends to the atmosphere, a 
projectile and a propellant charge for the mis¬ 
sile, and a recoil weight in the rear of said 
propelling charge. The weight was adapted to he 
expelled from the gun into the air when the 
charge was fired, thus neutralizing the backward 
thrust incident to the expulsion of the projectile. 
'I he shell was to be held in the gun bv some 
friable connection and the resistance of shear¬ 
ing the set screw slightly exceeded the resistance 
required to start the shell in the bore, rims the 
shell would move forward before the gun started 
to the rear. 


By this arrangement of having the projectile 
and gun bring forces in opposite directions, a 
comparatively small amount of shock would be 
brought on the framework of the airplane. The 
resistance to the rearward travel of the gun in its 
sleeve obviously would be approximately equal 
to the resistance of the projectile in its passage 
through the bore of the gun. Then these two 
forces would neutralize each other, thereby re¬ 
lieving the gun support of any heavy strain. 

Commander Davis did not stop with the con¬ 
ception of this novel weapon, as he demonstrated 
a working model at the United States Naval 
Academy at Annapolis, Md.. several years before 
he actually put what he considered a perfected 
recoilless cannon into production. 

The Scietilific American on 21 April 1917, 
after its reporter had witnessed a factory demon¬ 
stration of the weapon, published a glowing ac¬ 
count of what it would make possible* in aircraft 
use. In conclusion, the possibility it would offer 
as artillery for ground troops was described: 

“Nonrecoiling guns of large size may also be 
mounted ti|xiii dirigibles, armored cats, or 
actually be carried by hand, greatly increasing 
offensive power without increasing the size of 
the vehicle or impairing the mobility of the in¬ 
fantryman in any way.” 

Like numerous other inventions of radical de¬ 
sign. the possibilities of this new kind of avia¬ 
tion cannon were not realized except to offer a 
token demonstration of its capabilities during 
the last days of the war. On 2 August 1917, the 
largesi gun yet fired from an airplane in America 
was tried out at the Curtiss Aircraft Co.’s testing 
range at Buffalo, N. Y. The weapon was a 75-mm 
Davis noil recoiling gun. manufactured by the 
General Ordnance Co. of Derby, Conn. It was 
mounted at the front ol the cockpit of a Curtiss 
J-X twin tractor operated by a factory test pilot, 
named Carlstrom, the company's representative, 
Mr. F. B. Towle, acting as gunner. 

This pioneer performance of firing successfully 
such a large cannon from an airplane caused 
considerable comment in the newspapers and 
predictions ol its effec t on all artillery were freely 
made. 

The velocity given for the big projectile was 
1.175 feet per second and its accuracy was as good 
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as that expected from a rifled barrel. A unique 
means ol sighting the gun was employed. A Lewis 
gun was fastened on top and in the middle of 
the long lube and. as the pilot approached within 
range of the target, the gunner pressed one of a 
dual-trigger arrangement. This fired the Lewis 
gun and the gunner could observe where his 
bullets were hitting. When he had corrected his 
aim. by watching the bullets strike, until lie felt 
he was on the target, the lower trigger was pulled 
(jack and by means of electric ignition the large 
cartridge in the Davis cannon was fired. This 
type of sighting was especially effective against 
submarines. 

l lte Navy, which alone of the military serv¬ 
ices showed interest in the cannon, mounted it 
on seaplanes in three different calibers, 47-mm, 


65-vnm, and 75-mm, firing from six- to nine- 
pound projectiles. The Davis gun was distinctly 
an American Naval accomplishment, in that 
none ol similar construction were developed, or 
even experimented with, by any other nation 
during the war. Both France and England were 

furnished the recoil less cannon bv the Navv and 

• * 

it was put to limited use during the c mi Hitt. 1 lie 
Army made no attempt to utilize it as a land 
gun. 

Actually the Davis gun practically dropped out 
of existence with the signing of the Armistice 
only to be rediscovered at a later date. During 
the course of World War II both the United 
States and Germany were working on secret 
projects relating to recoilless artillery. An Amer¬ 
ican Army adaptation of the Davis gun was put 
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The Davis Principle Applied in World War 11. The Gormans Attempted Firing a 1500-Pound Shell from this Dornier 217. 


in operation, called the recoilless rille. It was 
used effectively as highly portable artillery. 

Kheinmetall-Borsig developed two types of 
the Davis gun. The first (the Device 104) had a 
bore of 14 inches. It fired forward a naval gun 
projectile of armor-pierc ing type, weighing 1,500 
pounds, and ejecting backwards, as the counter- 
recoiling projectile, a cartridge case ol the same 
weight. Its muzzle velocity was over 1,000 feet a 
second. The whole round was loaded on the 
ground. The tube was 37 feet long and the com¬ 
plete unit (tube, projectile, and cartridge case) 
weighed 7,500 pounds. Its function was to im¬ 
prove the striking power ol aircraft against capi¬ 
tal ships. The cannon was mounted on a Dornier 
217 attack plane. 

The main difficulty the Germans ex|*rienced 
resulted from the muzzle blast. To lead the blast 
away from the fuselage, a deflector was fitted to 
each end, hut even this did not prove suffic ient 
and armor had to be installed on the bottom of 
the plane. 

1 lie other type of nonrecoiling aircraft can¬ 
non used by the Germans was mounted vertically 
in batteries and was known officially as the SG- 
11SA (Sonder Gerat or special purpose equip¬ 
ment). The counterprojectile in this arm was 


also the cartridge case. It was designed primarily 
to attack tanks from the air. The FW-190 was 
used to mount these 45 nun cannon. An armor¬ 
piercing projectile was fired straight clown 
against the relatively thin roof armor on the 
tanks. The aiming and firing of the salvo was 
controlled by the disturbance of the earth’s elec- 
trie or magnetic field caused by the presence of 
the tank. Fortunately for the Allies this ultra¬ 
modern armament was never produced in cpian- 
titv. By the lime the Nazis were satisfied with 
the performance of this installation, volume pro¬ 
duction could not be reac he cl bec ause ol the con¬ 
centrated Immhiug of German industrial plants. 

Also under construction at the same time was 
another vertical-firing cannon, known as tlicSG- 
116. It fired a 3-c:iii shell straight up and was 
fitted into the fuselage of a fighter plane. It was 
sighted and fired by radar when a bomber forma¬ 
tion was directly overhead. 

The Davis recoil less cannon was not used to 
more advantage in World War II because the 
United States between wars did not see fit to ex¬ 
ploit the principles originally outlined in the 
Davis patent, and Germany, although desper¬ 
ately trying to make use of it after being con¬ 
vinced of its possibilities, could not do so follow¬ 
ing the bombing out of her industry. 




Chapter 2 

VICKERS AIRCRAFT CANNON 
(C. O. W. AIRCRAFT CANNON) 


The first mourning and firing of a conven¬ 
tional type of cannon from an airplane was in 
|ulV 191 a. The Vickers ()rrlnance (!<>.. w 1 1 ic h was 
conducting a series of tests on the elici t of re¬ 
coil on plane construction, suspended an air¬ 
plane built by Short Brothers, Ltd., from the 
interior ol a hangar. It was a large pusher bi¬ 
plane and mounted in (he front of the cockpit 
was a i wo- 1 >ounder cannon, a naval (juick-liring 
gun that had been modified for the occasion. 
Vickers engineers found that the airplane to a 
certain extent acted as its own recoil cylinder. 

As a result of these studies, a test hop was 
undertaken by a young naval ollicer, Robert 
Clark Hall, who successfully fired the altered 
cannon. He reported that, while there was no 
damage to the aircraft, “there was a blinding 
Hash and the plane actually seemed to stand still 
during the explosion of each round.'' 

As the weapon itself was only a worked-over 
deck cannon, it does not warrant description ot 


cycle of operation. It had to be loaded manually 
and its place in aviation ordnance history is 
simply tiiat ol being the first air-borne c annon to 
be fired without disaster. 

I he rnited States became interested in the 
demonstration and sent a representative abroad 
to witness the next scheduled fir ing. This trial 
was not. however, a success and all work on the 
gun was stopped in favoi of a lull-automatic 
37-nini cannon then in experimental develop¬ 
ment by the ('.oventry Ordnance Works. Coven- 

w 4 

try, England. The linn's initials were used liy 
British Hying officers in naming it the C. (). W., 
or “Cow." gun. 

The cannon proved to be much more usable 
than the previous one. I'pon completion, it was 
tested at the government range at Shoeburvness. 
The pm pose of the experiments was to deter¬ 
mine whether or not the automatic mechanism 
would function at all angles of elevation and 
depression. 



C. O. W. 37-mm Automatic Aircraft Cannon Mounted in a Voisin Battle Plane, 1915. 
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Three cannon were used. They were first ele- 
vated to an angle of 85 J and fired. Two out of 
the tiiree emptied the five-shot clip without mal¬ 
function. One, however, would not go back to 
battery, the return spring not being strong 
enough to position the operating parts. The two 
guns that fired properly were then depressed un¬ 
til the barrel was vertical. The performance took 
place on a pier and the weapons functioned well, 
although the shooting was so c lose to the water 
that it drenched both guns and ammunition 
during the test. 

I he C. O. W. cannon were used to a very- 
limited degree by the British Navy in the latter 
days of World War I. They were never popular 
because of their habit of delivering the terrific 
impact of recoil into the body of the light plane 
carrying it. In one instance the gun was mounted 
in a Voisin plane and, after four shots, the wings 
came off the fuselage. As a result, the plane 
plunged into an airdrome, killing all occupants. 
Such accidents and the common-sense fact that 
a plane carrying such a weapon in that period 


was overloaded contributed to its early abandon¬ 
ment. 

I he gun operated by what is known as the 
long-recoil system. The barrel and breech lock 
were held securely locked together until the dis¬ 
tance of the recoil movement was greater than 
the over-all length of the incoming round. 1'he 
loc k was then freed and remained held to the 
rear while the connterrecoiling barrel went into 
battery, literally pulling the chamber off the 
empty cartridge case. This type of action, which 
was simply a scaled-up version of the ChauchaL 
long-recoil-operated machine rifle, was quite 
commonly used on large-bore automatic weap¬ 
ons. While slow, it was reliable and solved such 
problems as the necessity of opening the breech 
under high gas pressure if short recoil were used. 

I he gun had an air-cooled barrel, was magazine 
led. and fired both semi- and full automatic. 

! o (ire the C. (). W. automatic cannon, the 
five-round dip is first put into position with the 
bolt forward. The gunner, with the aid of a 
crank, jacks the operating mechanism to the 
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rear until the holding device stops the rammer 
and carrier frame. Upon release, the barrel re¬ 
turns to battery and at the instant of doing so 
releases the carrier. The latter strips the first 
round from the feeder. Upon chambering it. the 
rotating boll is locked behind the round. 

The weapon now being loaded and ready lor 
firing, the trigger is depressed. The force of the 
exploding powder starts the barrel, the breech 
lock, and carrier to the rear, all rigidly locked 
together. After the assembly has traveled a dis¬ 
tance greater than the over-all length of the in¬ 
coming round, the breechblock is cammed a 
partial revolution and the' carrier to which the 
extractor is attached is engaged by its holding 
scar. The barrel can then start back to its former 
position, while the* carrier and extractor remain 
stationary with the extractor claws over the rim 
of the fired cartridge case. The barrel, in going 
forward, separates the chamber from the empty 
case. 

Just before the barrel completes counterrecoil 
movement, a dog is cammed in that releases the 
carrier to start forward. On the first movement 
the ejector pivots the empty case through the 
ejection slot in the bottom of the receiver. Con¬ 
tinued travel causes a rib on the carrier to push 
the loaded cartridge in the feed mouth into the 
chamber. The rim of the live case, upon being 
seated, strikes a device that rotates the bolt, 
rigidly locking it to the barrel extension. The 
carrier then completes full movement forward 
and the extractor claws are forced over the rim 
of the loaded round. If the' trigger is held to the 
rear, the striker will again fly forward to dis¬ 
charge the weapon. 

At the same time, the British developed a few 
larger experimental models with 47 mm and 75- 
mm bores. The latter were made for the French 
at their request. 

Since the conventional rifle caliber machine 
guns played the dominant role in early air war¬ 
fare. these pioneer cannon, as far as the British 
were concerned, did not see too much action 
and in the years following the Armistice they met 
with little or no official encouragement for fu¬ 
ture development. 

During the twenties and early thirties the Vick¬ 
ers Armstrong Co. copied the design of the 
C. O. W. 37-mm gun and proceeded to refine it. 


keeping the bore at 37 millimeters and adapting 
it for installation in large seaplanes. The Black 
burn “Perth" flying boat first mounted the gun. 

It employed the identical system ol long recoil 
for operation. In contrast with the original 
C. (). W., this air-tooled clip-fed gun had sep 
arated recoil and countcrrccoil casings below 
the barrel and the mainspring had been housed. 
A crank was used to retract the mechanism for 
loading. 

Upon orders from the Royal Air Force, the 
Vickers Co. produced a 40--mm cannon, using 
the same cartridge as the antiaircraft batteries 
with a muzzle velocity of 2.500 feet a second. 
Although British military authorities gave Percy 
R. Higson of Vickers much credit for the design 
of the Vic kers-Ai instrong 10-mm cannon, in re¬ 
ality it was fundamentally the firing mechanism 
of the Coventry Ordnance Works gun of a muc h 
earlier dale. 

Test firing was first done in August 1939 and 
the results were considered satisfactory. A Wel¬ 
lington bomber was soon equipped with one 
such gun in the nose. It was contemplated plac¬ 
ing another in a power-driven turret then under 
consideration, but this project was dropped in 
favor of rifle-caliber machine guns. It was pos¬ 
sible to have six cartridges ready to fire, if de¬ 
sired. one in the chamber and five in the cylin¬ 
drical magazine. In this type of feed a center coil 
spring pushed each round into place for feeding. 

After the design was considered acceptable, the 
Birmingham Small Arms Co. was also engaged 
by the government to make the weapons and 
carry on additional development. July 1910 was 
set as the delivery date lor the first guns off the 
assembly line. 

In arming twin-engine planes with large-bore 
automatic cannon having an extremely high muz¬ 
zle velocity. Great Britain was following the ex¬ 
ample of the Russians. These high priority can¬ 
non were to he used offensively against shipping, 
submarines, power plants, and large storage 
tanks; and defensively on invasion barges and 
shipping in general. All development work was 
actively supported by the Coastal Command and 
the Fleet Air Arm. which had found from ex¬ 
perience that smaller bore cannon, even in mul¬ 
tiple installations, lacked sufficient striking power 
against these targets. 
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Vickers-Armstrong 37-mm Automatic Aircraft Cannon, Mounted in a Blackburn "Perth” Hying Eoat. 
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The next progressive step was the use of a 
predictor sight which triggered the operating 
median ism when on the target and the whole 
clip of five rounds was fired automatically. 

Against^ shipping it was decided to concen¬ 
trate fire on a vessel’s boilers. All patrol pilots 
using aircraft so armed were provided with 
drawings, diagrams, and photographs of various 
types of ships showing boiler locations. 

Again following the Russian pattern for 
ground support, the Ministry of Aircraft Produc¬ 
tion authorized the immediate design of a single¬ 
engine monoplane for low-altitude use against 
tanks, small ships, and similar land and sea tar¬ 
gets. l’hc aircraft was to be fitted with twin 40- 
mm Vickers automatic belt-fed cannon, mounted 
in the nose of the fuselage. A single Rolls Royce 
Model 45 low-altitude engine with pusher-type 
propeller powered the plane which had a top 
speed of 230 miles an hour. 

The engine and the pilot s compartment were 
heavily armored against small arms ground fire, 
with no defensive armament for use against 
enemy aircraft. This special objectives plane had 
only a three- or four-hour patrol range. Opera¬ 
tional use of the craft was dependent upon the 
protection being afforded at all times by an ade¬ 
quate “umbrella” of fighters. The Air Staff felt 


that such an aircraft would form an important 
element as an Army support weapon. 

There is also a record that the Ministry of Air¬ 
craft ordered 12 Hurricane fighters equipped 
with two 40-mm cannon, one mounted under¬ 
neath each wing for firing outside the propeller 
arc. These planes, upon being modified, were 
shipped to the Middle East to be used against 
tanks. 

Colonel Moore-Brabazon, the Minister of Air 
Production, was responsible for the air-borne can¬ 
non program and the passing years have proved 
it to be broad, intelligently conceived, and done 
in a manner that produced the greatest results in 
critical times. The Air Ministry, however, con¬ 
ceded it was following closely Russian strategists 
in this field, as these early advocates of big-bore 
ordnance, both ground and air-borne, were set¬ 
ting the pattern on the eastern front in support¬ 
ing their infantry with cannon-hearing planes. 

The British, in the latter days of World War 
II. turned to an even larger cannon. This time 
Vickers scaled up the same battle tested mecha¬ 
nism and produced a 57-mm automatic gun that 
was placed in the nose of the Mosquito plywood 
bomber. This six-pounder, as the British always 
referred to it, had terrific powers of destruction 
and saw' considerable active service before the 
end of the war. 



Chapter 3 

REVELLI AIRCRAFT CANNON 


The Italian Air Force, having some of the 
largest bombing planes of World War I (the 
Caponi and Savoia-Pomilio), made an attempt 
to arm them with air-borne artillery. It turned 
to the well known inventor, bethel Abicl Re- 
velli, to answer this problem. The result was a 
semiautomatic 25.4-imn cannon, chambered for 
a 1-inch projectile. Revelli claimed that work 
commenced on this cannon as carlv as 1913. It 

i 

was classified as light (99 pounds), air cooled, 
long-recoil operated, magazine fed, and capable 
of firing its contents of eight cartridges in 2 sec¬ 
onds. The muzzle veloc ity was in excess of 1.320 
feet a second. Flic cannon was strictly a flexible 
gun and was easily adapted for mounting on a 
ScarfT ring. 

The Fiat Co. at Turin, Italy, after making 200 
of these guns, then officially called tlu Revelli 
(or Fiat) model 1917, sent one of its officials. 
Francisco Negri, to Kngland in order to interest 
that government in arming bombing planes with 
the gun. British air officers, after witnessing the 
demonstration and examining the mechanism, 
pronounced it to be a copy of their own Vickers 
87-mm, which they felt was a superior piece of 
ordnance that could also fire an explosive pro¬ 
jectile without violating international law. In 
fact, Vickers officials were highly critical of the 
Italian company's ethics in sending this alleged 
copy of one of their own guns to England for 
testing. 

Thereafter the Fiat Co. made only the orig¬ 
inal order and destroyed the manufacturing 
drawings, devoting its time to producing an air¬ 
craft machine gun. 

Commander Gamier, of the French arsenal at 
Puteaux, at the completion of a trial of the 
Revelli conducted by his government, stated 
that he did not believe the weapon met the needs 
of the Frenc h Air Force for the following rea¬ 
sons: (1) For incendiary use the 11 -mm Vickers 
machine gun was entirely satisfactory; and (2) 

925512 ' 


the manufacture of a supersensitivc fuze (or for 
that matter a fuze of any sort) was a dillicult 
thing for so small a projectile as the 25.4-mm 
one. 

Even Italian Air Force officers complained 
about mounting this gun with fuzed ammuni¬ 
tion. as a jam in the act of feeding with an up- 
to-now-uiiprovcd fuze would result in disaster 
if a malfunction took place while in flight. All 
attempts to produce a bore-safe fuze resulted in 
failure of the projectiles to explode on the tar¬ 
get on an average of two out of every ten tested. 

After 12 Caponi bombers were armed with 
the Revelli cannon, an order was issued not to 
equip planes with cannon of any sort, as ma¬ 
chine guns were considered better all-around 
armament. The consensus was that, while the 
weapon itself was undoubtedly reliable in its 
action, it bad a bore that seemed too small lot 
causing explosive damage and too large for high¬ 
speed machine-gun work. 

To fire the Revelli 25-mm aircraft cannon, the 
operator first installs the loaded magazine in 
position and pulls the cocking handle all the 
way to the rear. Being released m go forward 
under spring tension, it chambers a round, locks 
the bolt, and cocks the piece. When the firing 
button is pressed, it lifts up the sear, the nose of 
which lets go of the striker. Driven forward by 
its own spring, the latter fires the cartridge. The 
barrel and bolt recoil together securely locked 
for three-quarters of an inch at which point the 
cocking handle hits the vertical arm of the open¬ 
ing lever. 

This arm pivots and the horizontal arm en¬ 
gages under and raises the cocking handle, free¬ 
ing the bolt lugs from the resisting shoulders. 
The barrel is then brought forward by its return 
spring, butting against a shoulder on the body- 
casing, which limits its movement. 

The bolt continues to recoil, the extractor 
withdrawing the empty cartridge case and hold- 
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ing it until its base strikes the ejector and is 
pivoted out through the ejection slot in the 
bottom of the receiver. 

The final recoil movement of the boll fully 
compresses the driving spring. The hitting ol the 
rear buffer absorbs the surplus energy and sends 
the operating parts into counterrecoil. The feed 
rib on top of the bolt strips a round out of the 
magazine and starts it into the chamber. When 
the striker makes contact with the nose of the 
sear, it is held in the cocked position while the 
bolt continues on into battery. 

Three-quarters of an inch before it is fully 
home, the cocking handle engages the vertical 
arm ol the operating lever. This arm pivots and 
engages under the retracting handle, causing it 


to raise and rotate tbe locking lugs into their re¬ 
cesses in the receiver. The final movement now 
makes it possible with a push of the firing bill¬ 
ion to repeat the cycle again. 

In i he event of a stoppage, I he gunner can 
hold ihe mechanism in the rear-seared position 
for inspection or maintenance by a very unique 
method—the charging handle is pulled all die 
way to the rear and the tail of the ejector pushed 
down by the thumb, causing this piece to pivot 

and hold the assembly to the rear. To c lose the 

6 

action, all that is necessary is to give the dung¬ 
ing handle a smart pull rearward and release it. 
I'he spring-loaded ejector then lifts out of the 
way, permitting the operating parts to go for¬ 
ward. 











Chapter 4 

PUTEAUX 37-MM AIRCRAFT CANNON 


Although the British Royal Air Force was the 
lust to fite a cannon successfully from an air- 
plane, it remained tor the artillery-minded 
French to achieve the major development on 
cannon for aircraft during W orld War 1. These 
\ery realistic people approached the problem 
in the most practical way imaginable. The 
wheels of a reliable field piece were simply re¬ 
moved and it was bolted in the forward part nl 
the cockpit of the latest Voisin plane. The air¬ 
craft was also armored, a fact which, in itself, 
was «111 i t c * i evol nt ion a i y. Ibis combination 
made its initial appearance in June 1914. 


Arrangements had all been made in secrecy 
and the experiment was first disclosed when a 
cannon projectile ploughed through a French 
farmhouse earlv one morning, fortunately with- 
out injury to anyone. An alert reporter solved 
the mystery which had puzzled the nearby coun¬ 
tryside. No explosion had been heard and the 
farmhouse was miles away from any possible 
naval bring. Everyone, except the careless gun¬ 
ner and the military authorities, was satisfied 
when it was discovered that a large airplane 
manufactured by Tabriel Voisin. was being 
rested at Issyles-Motilineaux. where military 



Puteaux 37-mm Aircraft Carmen (Semiautomatic) Mounted on a French Bombing Plane, 1916. 

507 






508 


THE MACHINE GUN 


personnel had been air-firing this large-bore 
aerial cannon for several months. 

The weapon was a 37-mm Hotchkiss Model 
1885, and, while not automatic in principle, it 
was referred to, in a complimentary way, as a 
"quick firing gun.” A whole squadron of Y’oisins 
was equipped with this aerial artillery and im¬ 
mediately assigned to the defense of Paris. Upon 
declaration of war by Germany a lew months 
later, more such planes were sent to bases be¬ 
hind the lines to act as bomber escorts. 

The performance of the avions-canotis was 
considered satisfactory from the start, and the 
protection they offered the bombers was so good 
that losses through attack by German aircraft 
were almost negligible. The French had a great 
advantage in the awesome aerial armament they 
carried at the very outbreak of the war, at a 
time when German aviators were carrying noth¬ 
ing more than pistols and repeating lilies. 

The freedom of bombing squadrons from at¬ 
tack at the beginning of hostilities was taken by 
the French to mean that opposing flyers were 
over-awed by the cannon-bearing escort. There 
is no question that the enemy had great respect 
for the French Y'oisins and did not go too far out 
of its way to engage them until the mounting of 
rillc-caliber machine guns in its fighters became 
prevalent. Thereafter aerial cannon played a 
secondary role to machine guns, though the 
French Air Force never stopped development of 
aircraft cannon as offensive aerial weapons. 

Many spectacular kills have been credited to 
this innovation in warfare. As early as 1915 such 
a gun was mounted in the rear scat of a plane 
piloted by Norman Prince, an American mem¬ 
ber of the famous Lafayette Escadrille. Hob Scan¬ 
lon, an American negro and an ex-boxer, acted 
ns the gunner. On 10 January of that year. Prince 
and Scanlon scored tlicit first victory by making 
a direct hit on an enemy plane with their 37-mm 
cannon. 

Mounting of armament of such size naturallv 
produced serious and often insoluble problems, 
such as stresses, shock from recoil, and vulner¬ 
ability after firing before the single-shot weapon 
was reloaded. The French, however, continued 
to attempt correction of these things, and many 
inducements were offered inventors. Tilings re- 
mained in an uncertain status until early in 1917 


when Marc Hirkigt, chief engineer for Hispano 
Suiza, evolved an entirely new method for uti¬ 
lizing cannon in aerial lighting. 

Birkigt, familiar with aircraft engine design, 
created a motor whereby a gun could be 
mounted in the engine block and the projectile 
fired through the propeller hub. With a cannon 
so installed, the plane, which up to this time had 
been only a gun platform, now became the ob¬ 
ject to be pointed at the enemy. The pilot now 
had only to line up fixed sights that were parallel 
to the center line of the bore in order to aim his 
gun. The French greeted this achievement with 
renewed effort on the part of their ordnance de¬ 
velopers to better the gun that would be a part of 
the new system. 

The weapon decided upon was a 37-mm semi¬ 
automatic cannon. manufactured by the Puteaux 
Arsenal originally as a highly mobile fast-firing 
field piece. It had been modified to use a ret oil- 
operated breech opening and lightened for air¬ 
craft use. The cannon was mounted in the V of 
the motor that drove the propeller by means of 
a reduction gear. The muzzle could thus project 
through the hub. The recoil ejected the empty 
ease, cocked the firing mechanism and remained 
in the ready position for the pilot to close the 

breech manually. The breech consisted of a 

• 

sliding block with a rotary motion in the breech 
housing that not only locked and unlocked but 
likewise operated in an open posit ion. 

Functioning of the Puioaiix 37-mm aircraft 
cannon is as follows: As the barrel and bolt re¬ 
coil. a cam turns the lugs allowing the bolt to be 
freed and to drop until it strikes the base of the 
extractors. The latter are pivoted in such a way 
that their upper parts are forced backwards, alter 
the empty case is thrown out through the open¬ 
ing in die receiver. The pilot takes a loaded car¬ 
tridge from a rack at the right of his scat and 
positions it in the c ham her, at the same time ro¬ 
tating the breech with his fingers. Reloading and 
locking are thus accomplished manually and he 
is again ready to fire. 

The guns were fined with two types of barrels 
that were interchangeable. One was a smooth 
bore: the other rifled. Ammunition consisted of 
canister for the smooth bore and an explosive 
projectile with an extra-sensitive fuze for the 
rilled barrel. 
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The projectiles containing high explosives in 
reality had double lu/es. a contact one and a de¬ 
layed fil ing arrangement in the event the target 
tvas missed. The latter exploded the charge be¬ 
fore reaching the ground, a needed precaution 
since so much air lighting at the time look place 
over friendly territory. 

Two of France's greatest aerial fighters in the 
First World War, Major Rene 1-onck and 
Georges Guyncmyer. were credited with officially 
destroying several enemy planes with cannon fire. 
Giiynemyer originated the canistei or shot shell 
used in a smooth-bore cannon, which was actu¬ 
ally an overgrown shotgun. There is no fpicstion 
about the deadlittess of such ail arrangement 
when in range. These two aces, however, after 
much experimentation, finally dropped cannon 
in favor of high-speed machine guns for their 
own personal employment. French pilots, in gen¬ 
eral. did not like the semiautomatic cannon too 
well and they looked forward to the impending 
prospect of a full automatic Putcanx that would 
discharge projet tiles at the maximum rate of 60 
a minute. 


I he system of operation of this new cannon 
was more that of a scaled up Chant hat automatic 
rifle than anything else. .Activated by long recoil, 
the large return spring encircled the barrel aided 
by a smaller one in a cylinder. It also had a 
breech-recoil spring in a housing very much like 
the Chauchat. It was mourned in the V of the 
motor exactly like the earlier Pnteatix. 

In order to fire the improved lull automatic 
cannon, the gunnei first drops five rounds in the 
hopper on the receiver and then opens the 
breech by means of a handle. A cartridge is in 
sorted in the feed wav through the ejection port. 

I he sear is released by pulling a chain leading 
back to the* cockpit. The holt is driven forward 
by the strong driving spring and pushes the po¬ 
sitioned round into the chamber. The breech- 
lock then rotates to fasten the holt to the barrel 
at the moment of firing. 

At the explosion the barrel and bolt recoil to 
get her and at a distance greater than the over-all 
length of the loaded cartridge the rearward 
movement stops and the barrel starts into coun¬ 
terrecoil. The bolt, meanwhile, is held to the 














Puteciux 37*r:irn Aircraft Car non, Mounted in the Cylinder Block of a Hispano-Suiza Engine to Fire through the Propeller Hub. 


rear after the lugs on the breech lock have been 
rotated, thus freeing the two pieces. As the bar¬ 
rel starts to battery, two extractors, one on each 
side of the breech lock, cling to the rim of the 
cartridge as the countcrrcc oiling chamber is 
literally pulled off the empty case. 

At a point approximately three-quarters of 
the way home, a stud on the barrel causes one 
extractor to be disengaged. At the same time it 
brings the ejector to hear on the base of the 
newly released cartridge and pivots the empty 
case out the ejection port. If the trigger remains 
depressed a tenth of a second after the barrel 
readies battery, a sear is tripped that starts the 
bolt into counterrecoil. A round that In now has 
dropped in the feed way by gravity is chambered 
and the piece is again locked and fired. 

The delay before the boll was put into coun¬ 


ter! ccoil made this system of operation notori¬ 
ously slow, but as high speeds were seldom 
demanded of camion, it was quit.c popular with 
designers as a reliable method of operating big- 
calibcr automatic mechanisms. Not until 7 No¬ 
vember 1917, did firing reach a state that the 
weapon was thought capable of successful air 
application. Leading French airmen, while look¬ 
ing forward to using perfected automatic can¬ 
non. still mounted the inferior semiautomatic's 
as they felt the former weapon was still not suf¬ 
ficiently proved. 

Commandant Garnicr and M. Stalporte of the 
Puteaux Arsenal are credited with the devise- 
ment of the full automatic aircraft cannon but. 
like many other things in process of development 
at the time, it never saw service in the war. It 
was not until 7 September 1918, that the French 
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Puteaux 47-mm Aircraft Bombardment Car.non. 


Minister of Armament informed die United 

States Army Automatic Arms Division that the 

§ 

automatic -Vy-mm Puteaux cannon was accept¬ 
able tor aircraft installation. He doubled that 
enough would be manufactured before I April 
1919, to arm any appreciable number ol planes. 

Two guns were ordered from France by the 
United States Army for experimental purposes 
and contracts were offered to encourage Ameri¬ 
can manufacturers and designers to submit bids. 
It was stated that any company, turning out a 
copy of this weapon c apable of passing the stand¬ 
ard Army test could start immediate large-scale 
production. 

The United Shoe Machinery Co., of Beverly, 
Mass., agreed to produce two trial cannon undet 
this arrangement. These guns were successfully 
tested at Aberdeen Proving Ground in Novem¬ 
ber 1918, but by this time the war was over and 
tfie whole project dropped by mutual agreement. 

For use against ground targets and small ship¬ 
ping, even larger cannon were placed in aircraft 
bv the Trench. These were also made at the 

i 

Puteaux Arsenal and. like the original model, 
were semiautomatic. One was a 47-mm cannon. 



It was so installed dial, in vertical flight, the 
angled gun could be brought to bear on railway 
stations, trenches, wagon trains, troop columns, 
etc. I his type ol weapon was used quite effec¬ 
tively during the war. At the end ol the hos¬ 
tilities an even larger gun (75-min) was mounted 
in a plane, so placed that ii fired straight down 
through the floor. But while successfully air 
fired, it did not have ac tual combat use. 

I lie origin of the 47-min gun was interesting 
The Trench, being thrifty people, had on ham 
great stocks of Hotchkiss manually operated re 
solving cannon with 47-min barrels. As they 
were very light in construction and highly avail 
able, reliable locking mec hanisms were attachec 
to these barrels ol another generation for re 
newed service. 

The French continued with development fol 
lowing the war whenever time and money would 
permit and. until they were overrun by the Ger¬ 
mans in the earlv pan of World War II. experi¬ 
mental work was still being clone on the Puteaux 
automatic cannon. 




Chapter 5 

BECKER-SEMAG-OERLIKON AUTOMATIC AIRCRAFT 

CANNONS 


Becker Cannon 

When the leaders of the Gentian Air Force, 
during the latter days of the first World War, or¬ 
dered the placing of armor around the vital 
parts of their huge Gotha bombing planes, they 
realized that they had not only made the rifle- 
caliber machine guns of the Allies obsolete but 
their own as well. In order to find some suitable 
weapon that would deal adequately with the 
situation and still not violate the St. Petersburg 
Treaty relating to small-bore explosive projec¬ 


tiles, they turned to the invention of Reinhold 
Becker, of Krclcld, Germany, who was then pro¬ 
ducing an aircraft cannon at his own firm, the 
Becker Stahlwerke at Willich am Rhein. 1 lis 
patent had been applied for in 1914. 

The 20-inm Becker cannon was extremely 
light in weight, magazine fed and used straight 
blow-hack for its operating power. It was lull 
automatic, with a rate of fire given as 400 rounds 

a minute and. when first used bv the Germans, 

• 

employed a nonexploding solid projec tile. 

It consists principally of a barrel which is 
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forged to trunnions that rest in the pintle. A 
cylindrical receiver having a magazine latch on 
top and an ejection slot in the bottom is firmly 
screwed to the barrel. The rear end of the re¬ 
ceiver is closed by a portion which houses the 
sear notch and a round end block which contains 
ihe trigger, safety, and buffer mechanism. These 
parts do not recoil. 'The barrel is partially cov¬ 
ered by a sliding sleeve which houses the driving 
spring. T his spring is seated at its rear end 
against a shoulder of the barrel, and at its for¬ 
ward end on an adjustable position in the shoul¬ 
der of the sleeve. T his in turn has at its lower 
end trunnions for two side bars that connect the 
sleeve and the bolt. The connection with the 
holt is made by a flat key which passes all the 
way through this member and projects out of 
each side through slots in the receiver. The 
charging handles are riveted to the side pieces. 

The boll rides in its slideway in the teceivei 
and contains the firing pin. T he latter is actu¬ 
ated by a bell-crank arrangement, pivoted in the 


bolt, which strikes a step in the receiver during 
its forward motion. 

A rather unusual safety feature is embodied 
in the Becker. In the chamber at the rear of the 
projectile but well forward of the point where 
rupture is most likely to occur, a plunger passes 
through the top of the chamber which bears a 
spring-loaded pawl at its outer end. The case, 
when positioned, presses t he plunger Hush with 
the chamber walls and the pawl is raised. If the 
case is ruptured or fails to extract, the catch will 
engage a special hook fastened to the sleeve when 
that part is in its full recoil. In this manner the 
gun is stopped until the uncxiiacted case is re¬ 
moved. 

As another unique feature the bolt continues 
to move forward during the firing of the shot by 
virtue of its kinetic energy. This insures an ab¬ 
solutely gas-tight closure of the rear end of the 
barrel and a minimum of recoil, which, alter ab¬ 
sorbing the terrific forward speed of the heavy 

boh assembly, is then on!\ sufficient to drive the 

/ / 

bolt to its rearmost position. T he cartridge case, 
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Semag 20-mm Automatic Camioi. fur Infantry. 


while* noi supported by a locked boll, is inclosed 
in the chamber during the instani <>l explosion 
and the rcarwardly acting gas pressure cannot 
burst it. 

The primer is ignited well before the bolt has 
reached battery position. With this arrangement 
the chamber pressure acts on a member of con¬ 
siderable mass which is moving forward. The 
energy of this fast traveling piece must first be 
overcome before it can be put in recoil move¬ 
ment by the exploding powder charge. 

The cannon had hardly been mounted by the 
Germans when one of the planes armed with it 
was shot down bv a French fighter. There was 
great exc itement among Allied ordnance spe¬ 
cialists at having suc h an advanc ed weapon fall 
into their hands. Although the plane fell in 
flames and all ammunition was destroyed, the 
gun itself, mounted flexibly on a single yoke 
pintle, was salvaged and displayed to high-rank¬ 
ing officers. 

After the Armistice the Allies had at their dis¬ 
posal enough captured ammunition to conduct a 
fair test of the piece. Most of this work was done 
at. the range of the French Putcaux Arsenal. On 
31 Match 1919, one Becker automatic 20-mm air¬ 
craft cannon was brought to the Arm vs Ord¬ 


nance Department in Washington. 1). C. This 
weapon was marked "2 CMM FI./.. K.—Becker 
— I yp 2 1045'* (the FTZ. K. meant Flugznig- 
luuiour, or Aircraft cannon). 

The Ordnance Department did not show any 
interest in the cannon other than plac ing it in 
its museum at Aberdeen, but France experi¬ 
mented with the mechanism for a number of 

years, and the conclusions of the* board at the 

• 

Puteatix Arsenal were to the effect that it was 
very formidable for air combat but could not be 
classed as such against tanks or heavily armored 
units. 

Semag Aircraft Cannon 

During the attempt to demilitarize Germany 
after the Treaty of Versailles. Bec ker formed a 

s 

connection with the Secbach Masc hinenbau 
Aktien Gescllsc haft, a well-known automotive 
concern, located near Zurich, Switzerland. This 
move was sponsored by the supposedly non¬ 
existent German ordnance office. By starting pro¬ 
duction of this advanced air cannon in a neutral 
country, outside the jurisdiction of imer-Allied 
control and with capital provided by Germany, 
it felt it would be possible to rearm its forces 
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with the latest and most improved weapons when 
the need should arise. 

Semag, the name being mined from its initials, 
manufactured the Becker gun and sold it as an 
aircraft weapon. In 1921 it introduced its own 
version, which was a modified Becker. 1 he bore 
was 20 millimeters, but the barrel and cartridges 
were longer, giving a higher muzzle velocity. 
This weapon was called the Scmag infantry gun. 
By early 1923 the company had built and fired 
a new 25-tnm model, using the same action. 
The Semag 2>mm was mourned on a wheeled 
carriage and, although it fired successfully, it 
was considered too heavy. The firm tailed before 
the redesign was completed. 

A number of guns were sold to such countries 
as China and Spain. Long after this firm was but 
a distant memory, Scmag cannon turned up as 
armament in the fighting between the Chinese 
and Japanese in the 1930’s and during the Span¬ 
ish Civil War. 

Oerlikon Aircraft Cannon 

The financial failure of Semag resulted in its 
being taken over by the Werkzeug Maschinen- 
fabrik Oerlikon. a machine-tool factory fixated 
in Oerlikon, Switzerland, a manufacturing vil¬ 
lage near Zurich. German capital and manage¬ 
ment dominated this company too. An cx-Ger- 
man army officer, Emil Buhrle, was the manager 
of the plant . Its modern, one-story saw-tooth type 
buildings were set up primarily for the produc¬ 
tion of automatic arms. The plant has often been 
confused with an older Swiss firm. Ocrlikon- 
Zurich, which produced heavy machine tools, 
electric locomotives, automobiles, and similar 
equipment. 

The arms plant at once started development 
and experimental work on 20-mm automatic 
cannon, based on Becker’s patents. The models 
at hand were provided with official designations 
to prevent confusion with future production. All 
guns made on the straight Becker principles 
were called Type F; weapons based on the Scmag 
design were known as Type L; and Oerlikon de¬ 
velopment was identified as 'Type S. 

The characteristics of each of the three are 
summarized as follows: 



F 

i. 

s 

Muzzle velocity 




(M/scc) . 

550-575 

670-700 

835-870 

Rate of fire .... 

450 

350 

280 

Recoil force (kgi 

60- 70 

115-120 

HO 150 

Weight (kg) . . . 

30 

43 

62 

Barrel length 




(calibers) ... 

40 

60 

70 


By early 1935 designs for each of the three 
types were completed and several new Oerlikon- 
developed models were constructed and desig¬ 
nated respectively FFF, FFL, and FFS. The first 
model weighed 25 kg complete, including a com¬ 
pressed air charging mechanism, and had a muz¬ 
zle velocity of 600 M/sec. The cyclic rate was 
roughly 550 a minute. T he FFL and FFS had a 
proportionately higher velocity and were conse¬ 
quently heavier in weight. In other words, if a 
prospective customer had need for an extremely 
lightweight low-velocity cannon with a fairly 
high rate of fire, the refined Becker gun was the 
logical c hoice. However, if high velocity and low 
rate of fire were demanded, the Semag or Oer¬ 
likon type would adequately fulfill the needs. 

T he specifications naturally made the Becker 
gun a foimidable aircraft weapon, while the 
Semag and Oerlikon models were very popular 
with ground forces that had armor to contend 
with. The successful use of other automatic can¬ 
non mounted in the engines of planes to fire 
through the propeller hubs led also to a wave of 
predictions by military forecasters that the clay 
of the rifle-caliber machine gun had passed. An¬ 
other war. they said, would see only the use of 
automatic shell guns, as the cannon were called 
on the continent. It was to these ends that the 
Oerlikon plant turned its full efforts. 

Associated with Emil Buhrle at Oerlikon was 
Antoine Ga/.da, a former Austrian fighter pilot 

in World War I. who took over the dutv of sales 

* 

promotion. He saw to it that much secrecy sur¬ 
rounded the procurement of the Oerlikon air¬ 
craft guns. Each country dealing with Gazda 
doubtless thought that it alone was making avia¬ 
tion armaments most progressive step. Tfie 
world has known few salesmen who were his 
equal. 


5: 
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Gorlikor. 20-mrn Automatic Aircrait Cannon, Model F, (Flexible), Adopted by Germany. 


England bought Ocrlikon guns as early as 
1935 for testing at Enfield, ostensibly lot anti- 
tank work, blit in reality lor adaptation to avia¬ 
tion use. The United States in 1936 conducted 
similar trials at its \berdecn and Daldgrcn prov¬ 
ing grounds. The cannon was called at the time 
an antiaircraft gun. but it was installed in a 
1 Iispano Suiza engine, the engine and gun ha\ing 
been procured from Frame at the suggestion of 
the Navy for test purposes. 

The French Air Force also began to place Oer- 
1 ikons in I Iispano engines and experimented 
with them in many of its lighter planes. The pos¬ 
sibility of its outright adoption looked so prom¬ 
ising that the Hispano Co. negotiated a license 
to produce the weapon at its own plant near 
Paris, tty 1938 over 400 of this engine-mounted 
type were in service in the French Air Force. All 
such guns produced by the Hispano-Suiza Co. 
were referred to as types 7 and 9 in order not to 
confuse them with another aircraft cannon on 
which it contemplated production. 

In this same year the British, running their 


second trials on the gun at Fnfield, turned in a 
very favorable report on its ability to use de¬ 
formed or poor quality ammunition. The Royal 
Navy, desperately in need of a reliable auto¬ 
matic camion for antiaircraft use. hastily adopted 
the ITS for shipboard use and ordered 500,000 
rounds ol ammunition to be made up immedi¬ 
ately. I he development <>1 high explosive pro¬ 
jectiles had long been proved successful and all 
orders carried a stipulation that these be made 
in proportionate numbers. 

Our Government, alter years of experimenting 
on defense against low-flying attack planes after 
World War I. had not produced anything re¬ 
motely resembling a reliable automatic cannon 
to replace the outmoded rifle-caliber machine 
guns. It quickly followed Britain's example and 
adopted the model FFS. Manufacture was begun 
in ihis country for both Great Britain and our 
own forces. 

Antoine Gazda, never one to restrict his talents 
geographically, had early turned his attention tc 
the pressing need of the Far East for reliable 
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Oerlikon 2fNmm Automatic Aircraft Oarnon, Modsl 99 (Fixed). This Belt-Fed Weapon Was Manufactured in Japan and vised hy 

Its Naval Air Force. 


armament. As early as 16 July 1034, he visited 
Japan where he remained until 8 November of 
the same year. On this trip he spent his time in 
Tokyo negotiating with the Japanese War De¬ 
partment and private interests, principally in 
behalf of the French Societe Aeionautique Lor¬ 
raine relative to granting a license for Lorraine 
mosquito torpedo speedboats. At the same time 
he lost no opportunity to point out to the Japan¬ 
ese the devastating possibilities of the Oerlikon 
machine cannon in aircraft. He advised them ol 
the experimental work and development being 
done at the Swiss plant. 

In June 1035, Gazda returned to Tokyo. This 
time, alter setting up headquarters in the Hotel 
Imperial, he proceeded to consult such notable 
industrialists as the barons Okura, Watanabi 
(then director of the Okura interests), and Ishi- 
wara (head of the Mitsubishi Co.). Gazda’s pur¬ 
pose was to advocate ilie Oerlikon 20-mm air¬ 
craft cannon mounted in the wings of fighter 
planes. While on this mission he had frequent 
occasion to be called into consultation by the 
Japanese War Department, and especially by the 
air corps. 

The Japanese, open to such technical advice, 
placed their first order for 32 Oerlikon aircraft 
cannon on 17 September 1935. which upon ar¬ 
rival were immediately installed in the wings of 
16 Mitsubishi Type 96 fighter planes. On 8 No¬ 
vember of the same year, the Japanese Air Force 
ordered and acquired eight more such guns. A 
short while later a license agreement was signed, 
granting rights for Japanese manufacture of the 
20-mm Oerlikon Aircraft Cannon Type FFF 
and construction plans were drawn for the Dai 
Nippon Heiki Munitions Works. Following the 
signing of this agreement. Gazda left on 6 June 
1936 for Switzerland. 

After a site at Tamioka was chosen for the 


Japanese arsenal, machinery was installed by the 
Oerlikon him that was capable of producing 200 
aircraft cannon a month, before starting on the 
new plant, two engineers were sent from Japan 
tor a year's study of cannon manufacture and in¬ 
stallation. One of them was Mr. Ishihara, the 
leading tool expert of Japan, who was formerly 
associated with the Mitsubishi tank factory at 
Tokyo. Upon their return, the Swiss technicians 
in charge of installing Oerlikon machinery at the 
Jap plant reported to their company that the 
two engineers brought with them better draw¬ 
ings of company machinery than those possessed 
by Oerlikon. 

On 25 August 1937, the Japanese War Depart¬ 
ment, pleased with the performance of (he air¬ 
craft gun and with the progress of their engineers 
in studying the techniques of the parent plant, 
sent Prince Chichibu, brother of the emperor, 
accompanied by Viscount Maeda and Major 
Yamaguchi, to discuss with certain prominent 
Oerlikon officials the granting of licenses to Japan 
for manufacturing the FFS type guns for anti¬ 
tank service. T he weapons eventually produced 
in Japan ranged from aircraft to antitank cannon 
and were very popular with the Jap military 
leaders, being considered first-line automatic 
cannon by all branches of the service. 

The German Army, Navy, and Air Force like¬ 
wise adopted tlie gun and used it, in the early 
days of Hitlers power, when the nation began 
seriously to arm for the impending war. Since 
the Oerlikon arms plant was controlled by Ger¬ 
many and its head was an ex-army officer, there 
can be no doubt that the best interests of the 
Wchrmacht and Luftwaffe were considered. The 
navy was also served, as the Oerlikon was used 
on shipboard by the thousands. 

At the beginning of World War II, the Ger¬ 
man Air Force had the gun mounted in almost 
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every conceivable manner, flexible, wing, and 
engine installation. Up to and during the battle 
of Britain, it was the main Nazi aircraft cannon. 
Its most objectionable feature, according to the 
Germans, was the 60-shot drum Iced, lo over¬ 
come this, a metallic link-belt feed system was 
Lsucccssfully used by the Luftwaffe. With the in- 
evitable improvement of aircralt cannon oc¬ 
casioned by the war. the Oerlikon aircraft can- 
non was replaced, but not before it had served 
Germany well, (neat dividends were paid to 
those officials who had had the foresight to keep 
alive and improve the Becker gun of the* closing 
clays of World War I. 


Gazda Aircraft Cannon 


After the fall of practically all of western 
I'm ope to the Germans and the United States 
had assumed the role of “arsenal of the democra¬ 
cies,” Antoine Gazda made his appearance in this 
country and was promptly detained by the au¬ 
thorities for tjucsiioning. Gazda piodneed an 
already prepared paper entitled Facts of How 
an Austrian Gave Great Britain and America 
the Most Powei fill Weapon against Dive Bomb¬ 
ers, the Oerlikon-Ga/da Anti-Aircraft Camion.” 
I his paper, now in the Army’s |x>ssession, neg¬ 
ligently' failed to mention that the dive bomber 
was likewise armed with Oerlikon guns. 

As further proof of his loyalty to the Allied 
cause, he carried plans for a revolutionary 23- 
niin automatic cannon that would “make all 
other aircralt cannon obsolete.” In due time he 
presented literature with drawings showing the 
systems of other cannon in comparison with the 

(.a/da lour-strokc flywheel inertia-locked auto- 

/ 

malic cannon. The United Stares, being in a 
very precarious position, gave him an oppor¬ 
tunity to present his gun and drawings. A book¬ 
let was delivered to the Navy Department which 
showed the flywheel Gazda gun (designated 
Model AS-43) in detail. Close study revealed 
nothing beyond the original Oerlikon that justi¬ 
fied development, although a rate of fire of 1,140 
rounds a minute using the same Oerlikon car¬ 
tridge cases was claimed. A velocity of 3,100 
feet per second was also declared possible with¬ 
out altering the* powder charge. 

Gazda has never been known to undervalue 



Antoine Gazdd Firinc the Gdzda 20-mm Automatic Cannon. 


the features ol any gun he has had a hand in pro¬ 
moting, with respect to its individual leats as a 
combat weapon or its over all responsibility for 
the successful conclusion of a global conflic t. 

It was stated in the descriptive booklet that the 
Gazda gun was entirely different from any other 
automatic: cannon in that it employed “pre per¬ 
cussion. whereby ignition lakes place at a point 
where the forward moving breech, impelled by 
a simple recoil element, has almost reached its 
furthermost position, but is still in full motion. 
. . . Much of the kinetic energy accumulated in 
the moving breec h is absorbed by the rapidly in¬ 
creasing gas pressure, thereby losing about half 
of its recoil impulse, whilst the remaining energy 
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drives the breec h against the recoil element. This 
characteristic shows that the Gazda system locks 
the breech, and by means of pro-percussion re¬ 
duces the ultimate recoil piessme to about halt 
of tlie amount necessary without pre percussion.” 

What Ga/da overlooked in his claim lor a new 
system was that every Bakei and Oerlikon gun 
made since 1918 had used exactly the same prin¬ 
ciple. It was perhaps the most outstanding single 
feature ol this type of gun. As evidence, a quo¬ 
tation is made from Reinhold Becker s patent 
application of 27 October 1914: 

"The ignition is adapted to take place before 
ihe breech piece reaches its foremost )>osition. 
that is to say, when it possesses its greatest kinetic 
energy, and before the cartridge inclosed in the 
cartridge < liamber has attained its final position, 
the breech piece continues to move lorward dur¬ 
ing the firing ol the shot, by virtue of its kinetic 
energy and thus insures an ahsoltitcK gas-tight 
closure of the teat end of the barrel and reduces 
the recoil, which is then onl\ sufficient to return 
the breech piece to its rear position." 

After much correspondence the whole project 
was dropped as far as the United States Govern¬ 
ment was concerned, as there simply was not 
enough difference to warrant fun her investiga¬ 
tion or expenditures at this particular time. 

Polsten Cannon 

One of the most unusual developments or ver¬ 
sions of the Oerlikon resulted from the German 
invasion of Poland. That country, in common 
with practically all others, had become interested 
in the weapon for ground use and had assigned 
its head engineers to redesign many parts for 
simplified manufacturing procedures. When this 
task was neatly completed, the German invasion 
began and the Polish engineers, carrying with 


them their drawings of suggested improvements, 
escaped to kngland where the plans were shown 
to the c hief superintendent of armament design. 
He was greatly impressed with the intended 
modification and this group, known as the Polish 
Design Section, was ordered to complete the de¬ 
tails. When this was done, the finished plans 
were turned over to the British Sten Co. to 
make two pilot models with the understanding 
that, if the weapon passed the acceptance test, 
an order for 40.0(H) would be lorthmming. 

One of the principal differences between the 
Polish-designed gun, known official!) as the Pol¬ 
sten 20-min Automatic Gannon M.nk I, and the 
original Oeilikon was the built-up receiver of 
welded construction which had heretofore added 
greatly to the machining problem in mass pro¬ 
duction. The Polsten gun was also lighter in 
weight, but as the weapon was intended for ship¬ 
board and ground use. this did not seem of too 
much importance to the British. It could be fed 
both by clip or drum magazine, and could only 
be fired full automatic. 

The following particulars eompate the Oer¬ 
likon and the Polsten to show how- much ac tual 
difference existed between the two guns: 



Oerlikon 

Colston 

Weight of complete gun 
(|XHlllds) . 

10 

121 

Weight of barrel only 
(pounds) . 

i r> 

29% 

Over all length of gun. 

T y/' 

7 1 %" 

Overall length of barrel . . . 

:>7" 

57" 

Inboard length of gun. 

28" 

:i2 /" 

Total number of parts. 

195 

108 

Total number of machining 

operations.1000-1200 

550-600 
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Tests conducted at the armament design sec¬ 
tion at Cheshunt and the experimental establish¬ 
ment at Pendine showed that an average of 9,000 
rounds could be expected on all components of 
the Polsten except for the mainspring and buffer 
assembly, which was given a life expectancy of 
6,000 rounds. This was considered quite satis¬ 
factory. The same report, however, showed that 
a great deal of trouble was had with the 30-shot 
spring loaded clip-type magazine. As this was con¬ 
sidered an acc essory to the gun, rather than an 
integral part, the malfunction was taken up with 
its producers. 

The Pendine experimental establishment also 
went farther and proved that the accurate barrel 
life of this modified version of the Ocrlikon was 
1,200 rounds when fired as fast as the magazines 
could he changed, and 3,000 when 5-minute 
pauses were permitted after 000 rounds of con¬ 
tinuous fire. 

The Polsten 30-shot magazine is of the box 
type, rectangular in form and tapering at the bot¬ 
tom to neck with the conventional feed mouth. 
When filled, it presents two double columns. 


each being operated by a separate platform and 
spring. The pressure on the platform is produced 
by two separate multileaf springs, which auto¬ 
matically place the correct pressure on the car¬ 
tridge resting in the feed mouth, making any 
additional outside tension unnecessary. An L- 
shaped lever is issued with each magazine to as¬ 
sist filling. When not in use, it fits into slides at 
the rear. A web-strap carrying handle is fitted to 
the front. 

When this magazine is used, each platform is 
pressed down almost to its limit of travel, fully 
compressing the leaf springs. When placed into 
position on the gun, the cartridges in the right- 
hand column will first feed out rounds 30 to 15, 
while rounds I to 13 are being forced into the 
recess of the partition. As the right-hand plat¬ 
form moves down and finally reaches the end of 
its travel, a cam on the inner side pushes imrrv 
her 13 out of the recess and thus permits the left- 
hand platform to feed its column rounds 14 to 1, 
with number 14 being held against number 13 
by the passage of the cartridges from the oppo¬ 
site column. 



Polsten 20-mra Automatic Cannon Mk I. Drawing Shows 30-Round Magazine. 
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Cycle of Operation 

To fire the Keeker, Semag, Oerlikon, Gazda, 
Japanese Model 99, Polsten, or whatever else the 
action may he known by, the gunner pulls the 
charging handle to the rear until the sear en¬ 
gages its recess in the boh, and then places the 
loaded Iced into position on top of the receiver. 
After turning the safety catch forward to the Fire 
position, the trigger is pressed back. 

I he breechbloc k is then released from the sear 
and travels forward under the influence of the 
barrel spring. The horns on the breechblock 
head come into contact with the base of the first 
round in the magazine, forcing it forward and 
downward towards the chamber. 

The mouth of the chamber is shaped to guide 
in the nose of the round. The projectile is thus 
alined with the axis of the bore, and the base of 
the cartridge slides down the face ol the breech¬ 
block head until the rim of the cartridge rests in 
the extractor lip. 

Forward moveme nt continues until the round 
is about a half inch from the fully home position. 
Then the rear toe of the hammer comes into con¬ 
tact with the rear face of the hammer cam. The 
hammer is rotated on its axis pin thus forcing 
the firing pin forward and firing the primer. No 
loc king of the breech takes place. 

On firing, the forward movement of the 
breechblock is arrested by the building up of the 
chamber pressure, which forces the empty car¬ 
tridge case against the face of the breec hblock 
head and carries the block to the rear, compress¬ 
ing the barrel springs. 

At the commencement of the rearward move¬ 
ment. the front toe of the hammer rides against 
the front face of the hammer cam. thereby rotat¬ 
ing the hammer rearwards and withdrawing the 
firing pin. 

The empty cartridge case is supported by the 
lip on the breechblock head until the top edge 


of the base of the case comes into contact with 
the projection underneath the magazine catch 
which forces the case downwards through the 
ejection opening in the underside of the body. 

The breechblock continues rearward move¬ 
ment until the buffer at its rear comes into con¬ 
tact with the body plug. Any surplus energy 
possessed by the recoiling parts is now absorbed 
l>\ the buffet spiings housed in the breechblock. 

The barrel springs then reassert themselves 
and drive the breechblock forward again as the 
cycle is repeated. 

Conclusion 

The Oerlikon system, as it is commonly desig¬ 
nated. represents the fullest known exploitation 
of a sound operating principle for automatic can¬ 
non. Utilization ol the terrific speed forward of 
the bolt as a substitute lor a securely locked 
breech not only allowed the construction of a 
lightweight cannon but also dampened out to a 
considerable degree the abnormally large recoil 
forces that were an important consideration in 
mounting automatic cannon in aircraft. 

While this system met these requirements, it 
still left many things to he desired. One feature, 
in particular, limited its use as an aviation 
weapon. In order to compensate for firing the 
cartridge at variable distances in the chamber, it 
was necessary that the ammunition be heavily 
lubricated with oil to insulate the case from the 
chamber walls. This permitted the empty case 
to slip to the rear by blow-back forces to exert 
necessary operating energy on the bolt lace. This 
feature, whic h was so had that it practically can¬ 
celed out all the good ones in the gun. as far as 
aircraft use was concerned, was a byproduct of 
the Oerlikon type of action. It could only be 
eliminated by use of a positively loc ked breech, 
which, in turn, would produce greater reroil 
forces with their attendant difficulties. 


Chapter 6 

SZAKATS 20-MM AIRCRAFT CANNON 


When the Intcr-Alliccl Control Commission 
inspected (ieiman aimaineni plants shortly alter 
the armistice, it found an aerial cannon being 
developed lor intended use against the Allies. It 
was the S/akats 20-nini belt-led, air-cooled auto¬ 
matic cannon, having a rate of fire of 450 shots a 
minute. It was designed primarily for aim alt 
use although two experimental models did have 
;t provision for water cooling. This weapon was 
the invention of a Polish arms designer named 
Gabriel S/akats, then serving as an ordnance en¬ 
gineer at the Fahrzeug Iabrik ol Frankfurt, Ccr- 


many. 

The first successful model was produced by 
this company late in 1918, but, although manu- 
Itaclured under high priority, none were com¬ 
pleted in time to get into combat. In all. four 
distinct types (SZA-I. SXA-2, S/A), and SXC) 
were made in the early development ol this gun. 
The SXA-1 and S7.A-2 could both be water 
cooled, if desired, the only difference in their 


construction being in the housing for the un¬ 
usually large barrel return spring. The S/A) was 
made much lighter than the original guns and 
was air cooled only. It had radial fins on the bar¬ 
rel and an air brake for diet king recoil, made in 
the form of a clash pot/' to dampen out the 
isudden shock. In this design a device was incor¬ 


porated for rotating the feed, thus facilitating the 
loading of the first cartridge. No provision was 
made lor single rounds to Ik* fired, the selec tor 
switch being on either Safe or Full automatic. 
Fhe SXC represents the final improved model 
and its modified components were finished in 
bronze to eliminate undue friction. 

Hath S/akats cannon was based on the operat¬ 
ing principle of blow back ancl employed a push- 
out-tvpe metallic link belt. I he most novel con¬ 
struction feature was the revolving feed that, 
ac tuated by a lug on the boiiom ol the boll dur¬ 
ing recoil, rotated a cartridge into position for 
chambering. By utilizing the powerful recoil 
stroke to index the round, the weapon had enor¬ 
mous belt pull. 

The bulling system was also extraordinary. A 
heavy spring arrangement bore the brunt ol the 
shock but. if it could not absorb it completely, 
the back ol the boll tlien made contact with a 
piston. The resulting sudden air compression 
gave the moiling parts their final check. This 
system ol hulling, known as "clash pot." has been 
used extensively since S/akats first introduced it 
in his cannon. 

1 he spring-loaded firing pin release was so 
limed that it was tripped a few tliousanlhs ol an 
inch before the cartridge was all the way home: 
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The Feed Mechanism of the Szakats Automatic Aircraft Cannon. 


in the chamber. This allowed the forward thrust 
of the bolt to back up the cartridge when the ex¬ 
plosion took place. As the weapon was not locked 
at the instant ol firing, it was necessary to grease 
the cartridges used with the cannon. The inertia 
of last traveling bolt and spring pressure served 
as the only lock. 'The action was straight blow 
back, no provision being made for retarding the 
movement. 

The weapon could be mounted either flexibly 
or fixed in aircraft. When installed in the wings, 
it was possible to synchronize its front-seared ac¬ 
tion to lire through the propeller arc. When so 
installed, an ammunition box holding 100 car¬ 
tridges was seated near it. 

To fire the Szakats, the linked cartridges must 
first be brought out of the container and the first 
lonnd placed in the fluted portion of the revolv¬ 
ing feeder. This part of the feed must be dis¬ 
connected from the rear portion by means of a 
throw-out device. The flutes can then be rotated 
by hand until charging of the gun indexes it into 
place. 

The lore and aft members of the feed are again 
connected and the gun is ready to be manually 
cocked. This is done as the operating parts are 
pulled as far as possible to tfie rear and then re¬ 
leased to go into battery. The positioned round 
is now chambered and the firing pin cocked. By 
turning the left-hand grip, the trigger bar with 


its ball-shaped end is pulled rearward, camming 
the sear out of engagement with the projection 
on the rear ol the firing pin. The latter flics for¬ 
ward, firing the gun. 

The projectile clears the bore before the case 
is withdrawn and the chamber pressure is re¬ 
duced far enough to prevent rupture from tin- 
initial shock of explosion. Having been lubri¬ 
cated. the empty case slips back with the recoil¬ 
ing 1 m) 1 t, being held in position by the extractoi 
claw until it strikes the ejector, located S]A inches 
to the tear of the chamber. At this point the 
ejector pivots die case around the extractor and 
knocks it to the left through the opening in the 
receiver. 

The stud on the bottom of the bolt that actu¬ 
ates the feed rides in comparatively free move¬ 
ment, for the first 5 inches of rec oil, but now the 
angle is accelerated. The flutes on die feed wheel 
are rotated rapidly one space, rolling a cartridge 
up through the floor of the feedway. The round 
is then held in place by its link and the nose of 
the projectile. This is slightly behind a guide 
ramp that leads it into the chamber. The bolt, 
in finishing its recoil stroke, compresses the 
buffer spring. It also starts a sudden compression 
of the dash poi and then begins counterrecoil. 
The rib on the bottom of the bolt contacts the 
base of the indexed cartridge, shoving it out of 
its link and starts to chamber it. At a distance 
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%-inch from complete battery, the sear engages 
the lug on the firing pin, holding it there by 
commencing to compress its spring. 

If the trigger is still held back, the sear device 
will rock out of engagement at a few thousandths 
of an inch before full counter recoil is completed, 
allowing the firing pin to explode the powder 
charge. '1’hus the peak pressure in the bore coin¬ 
cides with the full force of the forward traveling 
bolt. This not only insures a better support be¬ 


hind the fired cartridge, but also prevents col¬ 
lision of parts on counterrecoil from the fast 
shuttling mechanism. 

As the S/akats did not get much beyond proto¬ 
type stage and the Allied Commission prevented 
future development, the only trace left of its 
existence lies in its many good features that have 
since been copied. The Soviets, for instance, have 
used a similar feed system in practically all ol 
their aircraft cannon. 












Chapter 7 


BALDWIN AIRCRAFT CANNON (37-MM) 


During World War I, an American engineer, 
A. S. Baldwin, was authorized by oiu Govern¬ 
ment to work on i he Puteaux aircraft canuon 
sent lo this country from France for the pm pose 
of adapting them for use on American planes. 
From the wealth of experience gained during the 
early days of development and the wide reputa¬ 
tion he enjoyed as a thorough ordnance man, he 
was the natural choice of the Army to design an 
aircraft cannon for use on a ilcxible mount or a 
motor cannon to be lired through the propeller 
hub. 

Baldwin interested the Poole Engineering and 
Machine Go.. Baltimore, Md., in contracting 
with the Government for producing a gun lor 
test and with the assistance ol one of Poole’s en¬ 


gineers, a Mr. Metz, he started work on the first 
automatic aircraft cannon sponsored by the Ord¬ 
nance Department. 1 lie influence of the Puteau 
was most certaiiilv evident, as the Baldwin ail 

j 

cn tit cannon was but a refined version of the 
French gun, which in turn closely followed the 
Vickers. 1 he speed in which it made its initial 
appearance is proof enough of its having been 
copied from some already existing mechanism. 

On 4 September 1919. at McCook Field, Day 
ton, Ohio, the first trial was held. The gun was 
mounted on a plane and ground lived not only to 
lesi die action but to observe at the same time 
the effect of recoil forces on the strut lure of the 
ship. Alter a sufficient number of single shots, 
the plane was taken up. The report stated tlr 
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hots fired one at a time were negligible in their 
effect on flight, but that automatic firing did in¬ 
crease the difficulty of piloting the plane. Still it 

was not hazardous in any sense of the word. 

# 

The weapon's performance was far from satis¬ 
factory, only one burst of eight rounds being ac¬ 
complished. Failure to feed was the most prev¬ 
alent malfunction. 

The Ordnance Board recommended that the 
cannon and mount be given a more exhaustive 
icst on the ground as soon as conditions would 
permit and that it be further tested in the air. 
It was concluded from the trial that the plane 
was strong enough to withstand the force of re¬ 
coil of the cannon. However, considerable firing 
on this mount was urged to make certain that 
continued use would not disturb the latter and 
cause t he gun to jam. 

Testing took place periodically with little or 
no improvement shown. The feed continued to 
provide a major port ion of the malfunc tions, 
lii Id win requested the Ordnance Department 
that he be allowed to prepare an altogether new 
'csign. but it was denied on the grounds that he 
aould first make the gun at hand work satis- 
'{• tciorily. 

Army Ordnance became so impatient with the 
lack of results that it engaged John M. Brown¬ 
ing and Fred Moore, of Colt s Patent Fire Arms 
Co., Hartford, to inspect visually the mccha- 
lism. hoping that these two outstanding ord- 
tance men could suggest something that would 
better its performanc e or increase its efficiency. If 
need be. they were to send the weapon to Colt’s 
lor further development. On 29 Novcnmber 
1920, Browning and Moore visited the Aircraft 
Armament Division in Washington, D.C., to view 
the gun. 

After peering into the mechanism intently for 
minutes and looking through the bore. Brown¬ 
ing made a statement that more aptly described 
the Baldwin cannon than anything else could 
possibly do. Looking very perplexed., he asked 
Maj. Julian Hatcher, who was also present, 
"Where do they put the bait?" When asked what 
lie meant, he replied, “This tiling surely is some 
kind of a rat trap, as it can't possibly be an auto¬ 
matic gun.” 

Needless to say, such an expression from Amer¬ 


ica's greatest master of ordnance did not enhance 
the standing ol the Baldwin cannon. Time has 
proved the correctness of his evaluation, as at¬ 
tempts to convert it to a reliable mechanism met 
with one failure after another. 

The Navy also fired the weapon at ils proving 
grounds, with the usual negative results. On 22 
November 1921, the Army Ordnance Depart¬ 
ment officially discontinued all developmental 
and experimental work on the Baldwin aircraft 
cannon, and nothing was ever done to revis e the 
project. 

Flie Baldwin's chief claim to fame is that it 
interested John M. Browning in developing a 
•17-nmi aircraft cannon for the (iovermnent and 
showed the Air Force the definite need for a re¬ 
liable cannon having a bore of this diameier. 

I lie cannon weighed 140 pounds with the 
magazine empty and employed the system known 
as long recoil. It fired the 1-pound projectile at 
the rate of 120 shots a minute with a veloc itv of 

s 

1.350 feci per sec ond. 

Thc recoil cylinder, like that of the Puteaux, 
is located on top of the barrel. A short charging 
handle at the end of the receiver is attached di¬ 
rectly to the rotating boh that locks with the 
turning of the interrupted threads when the op¬ 
erating parts arc in battery. The trigger arrange¬ 
ment is housed by a pistol-grip affair located 
beneath and slightly to the right of the bottom of 
the receiver. 

The barrel has four longitudinal ribs cut on 
it. I wo of them engage slide-ways in the receiver 
and act as a track to guide the barrel during the 
long stroke back and forth. I lic feed system, the 
poorest, design to he found on any automatic 
weapon, is simply a piece of heavy metal crimped 
in such a manner as to present a T slot to hold 
the rims of eight cartridges as they drop into po¬ 
sition for chambering by the bolt. 

To aim the piece, the gunner rests his shoulder 
against a curved shoulder piece. This is well off¬ 
set in order to miss the charging handle that re¬ 
turns with the bolt. For air firing, a heavy canvas 
bag is fastened beneath the receiver to catch the 
empty cartridge cases. 

To fire the Baldwin automatic aircraft cannon, 
the gunner grasps the charging handle and pulls 
it all the way to the rear. Release of the handle 
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Baldwin 37-mm Automatic Aircraft Cannon Mounted for Test in a Martin Airplane. 






BALDWIN AIRCRAFT CANNON (37-MM) 


529 



3aldwin 37 mm Automatic Aircraft Cannon. Picture Shows the Method of Mounting in Aircraft 


allows the mechanism to fly forward, chamber a 
round, cock, and lock the piece. By pulling back 
on the trigger in the pistol-grip handle, the 
spring-loaded firing pin is disengaged from its 
scar, and it flics forward and detonates the 
primer. 

The barrel and bolt start to recoil locked to¬ 
gether until a distance greater than the over-all 
length of the loaded cartridge is reached. At this 
time the lugs on the bolt are rotated and it un¬ 
locks. The barrel returns to battery by means ol 
a recuperator spring. The bolt is held to the rear 
and the extractor grasps the rim of the cartridge 
as the barrel goes forward, pulling the chamber 
away from the empty case. 

The final movement of the barrel trips the 
bolt, which then starts home. When the bolt face 
is directly underneath the hopper type feeder, 
the loaded round is picked up and chambering is 
begun, while the empty case is dropped through 
the opening in the bottom of the receiver. As the 
holt reaches battcrv, its momentum and the en¬ 


ergy ol the driving spring cause it to rotate and 
lock the interrupted threads on the bolt body to 
the breech ol the barrel. Final movement in this 
direction, if the trigger is still pulled to the rear, 
trips the sear and automatic fire continues. 

This gun showed practically no originality 
and the design was cumbersome to an unbe¬ 
lievable degree. Mr. Browning’s appraisal was 
not too severe for the time and expense devoted 
to it. With Baldwin’s background and unques¬ 
tionable engineering ability plus the valuable 
Government backing, he should have produced 
a better weapon. 

On 1 March 1921, Baldwin severed his con¬ 
nection with the Poole engineering firm, but al¬ 
though he persistently tried to interest the Gov¬ 
ernment from time to time, there was never a 
successful enough demonstration to warrant an 
adoption. 

In the fall of 1922, he approached the Army 
Ordnance Procurement Board with drawings for 
an automatic cannon to operate by compressed 













530 


THE MACHINE GUN 


air. After careful investigation, the following 
decision was made on 26 October 1922, by the 
Chief of Ordnance: 

'This office does not look with favor upon the 
utilization of compressed air for the operation of 
automatic cannon. Compressed air apparatus 
was installed on two experimental antiaircraft 
guns which are now at the Proving Ground. The 
results thus far obtained are unsatisfactory and 
further use of pneumatic operation of breech 
mechanisms on antiaircraft guns is being aban¬ 
doned at this time. It is not believed that pneu¬ 
matically operated cannon would be practicable 
for aerial use. 


“Of course this office does not desire to dis¬ 
courage investigation of projects and construc¬ 
tions not specifically called for in orders issued 
from this office. It is believed that design forces 
at the Arsenals cannot be properly developed 
unless they feel the responsibility of developing 
design studies which are not specifically called 
for. Il is believed, however, that in the present 
stage of development of the automatic cannon 
that it would be preferable to confine the ener¬ 
gies available in the Department to the projects 
under consideration unless outside studies can 
he carried on without interference with progress 
along lines already laid out.” 



Chapter 8 

BROWNING AIRCRAFT CANNON 


Not satisfied with tlie results ol tests on the 
Poole Engineering Go ’s Baldwin cannoti, the 
Chid of Ordnance, United States Army, with the 
consent ol Mr. Baldwin and the Colt's Patent 
Fire Arms Go., consulted |ohn M. Browning. 
This recognized genius of automatic weapons, 

who had been connected with Colt s lor \cars, 

# 

was asked to « heck visually the Baldwin gun and 
make any suggestions that might increase the re¬ 
liability of the weapon's ac tion. 

On 29 November 1920, accompanied by Fred 
Moore, production manager of the Colt Go., 
Browning came to the office of the Chid of Air¬ 
craft Armament Design in Washington, I). C.. to 
observe the manual cycling of the Baldwin. After 
a close inspection, at which time Browning is 


credited with a remark that showed dearly his 
dubious opinion of the intricate mechanism, the 
weapon was shipped, at Moores suggestion, to 
the Colt Go. lor lurthct study. 

A short while later, S. M. Stone, president of 
(-oil's, reported that both Browning and Moore 
concurred in the belief that the only way to im¬ 
prove the mechanism under study was complete 
redesign. It the Anm was interested, the Colt 
Go. would undeitake the development, any fee 
specified by the Government being acceptable i<> 
both Colt and Browning. 

This genet oils oiler was quite in keeping with 
the inventor's long association with weapon de¬ 
velopment lor his Government. Willi this simple 
understanding concerning remuneration for the 



The First Mode! of the Browning 37-irim Automatic Aircraft Cannon 3ei.oy Tested in the Foothills Above Ogden, Utah. Left to 
Right: Mott S. Browning. John M. Browning (the Inventor). John Browning (Son of the Inventor) and Ed Browning. 
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inventor, the Colt Co. asked the Army to write 
specifications on the exact needs of the Air I ; orce. 

At his experimental shop in Ogden, Browning 
made a prototype, that on its first attempt auto¬ 
matically fired projectiles weighing more than a 
pound at a rate of 150 rounds a minute. As this 
working model had a velocity of only 1.100 feet 
per second, he felt that the weapon needed fur¬ 
ther testing and modification at the Colt plant. 
In short order two more models were produced, 
each firing a heavier projectile with considerably 
more velocity. At a time when success seemed a 
certainty and alter several demonstrations of the 
reliability of his cannon during the mid-twenties, 
interest in all military weapons in the United 
States became apathetic. Development work en¬ 
tered a period of great lethargy. Not only was 
money lacking to carry on the work, but the 
public became actually hostile towards all who 
were connected with such a project, referring to 
them as “Merchants of Death.*' 

Even the Colt Co., one of the most outstand¬ 
ing automatic weapons factories in the wot Id, 
turned its efforts to manufacturing electrical ap¬ 
pliances, dishwashing machines and a variety ol 
plastic devices in order to remain solvent. Me¬ 
chanical drawings and the three successful work¬ 
ing models of John M. Browning's 37-mm auto¬ 
matic cannon were filed away against the day 
when perhaps there might be a need. 

It was England tliar first became interested in 
the further development of this gun. As early as 
1929 the Armstrong-Whitsworth Co. obtained 
from Colt’s Patent Fire Arms Co. the rights to 
produce the 37-mm Browning mechanism. A 20- 
mm cannon, to be built along the same lines, was 
also included in the deal. However, just at the 
time when production on these two models had 
gotten well under way, the Armstrong-Whits- 
worth Co. was taken over by the Vickers Arms 
Co., Ltd. The Browning end of the work was 
moved to the Vickers Erith plant, where a few 
of both the 20- and the 37-mm were produced 
commercially. 

Practically all of the guns made at this time 
were sold to Spain, as Great Britain, somewhat 
like the United States, was also undergoing a 
strong reaction against any kind of weapon de¬ 
velopment. Without government support, the 
Vickers plant soon had to stop production after 


its limited sale to Spain. The Spanish promptly 
called the weapons the Colt 20- and 37-mm auto¬ 
matic guns, a designation that has been very 
confusing to those interested in following Euro¬ 
pean development of the Browning gun. 

In 1935 the United States again became inter¬ 
ested in an automatic gun of huge caliber for 
aircraft. By this time the finished Browning can¬ 
non was practically at the Government's disposal, 
for the weapon had been tested and improved to 
a point of absolute reliability. 1 he first Army 
Air Force venture was officially known as the M4. 

This 37-mm gun weighed 313 pounds without 
feeder an.d 4(Hi pounds with 15-shot loaded maga¬ 
zine attached. A 65-inch barrel weighed 55 
pounds and the muzzle velocity was 2.000 feet 
a second. The action was known as the long- 
recoil type, utilizing spring-actuated ramming to 
load each round. The cyclic rate was given as 
135 shots a minute. The feed was the endless- 
chain open-loop type, the cartridges being forced 
downward from the open links onto the leedway. 

While its performance was reliable, it was far 
too cumbersome in design and the velocity en¬ 
tirely too low. Continued work on refining the 
action and making a better profile took place 
from time to time until American entry into 
World War II required the standardization of 
what is now known as the M9. 

The lull automatic, high-velocity 37-mm auto¬ 
matic cannon M9 operates on what is known as 
the long recoil principle, and is designed pri¬ 
marily for aircraft use. It is mounted to fire 
either through the propeller hub, or outside the 
plane of the propeller arc, as the gun cannot be 
successfully synchronized. Triggering is accom¬ 
plished by remote control by means of an electric 
solenoid. 

The feed can be adapted to either left or right 
hand but it necessitates the changing of the box. 
When this is done, however, the parts inside can 
be made to operate the mechanism in either di¬ 
rection. The cartridges are fed into the side of 
the box and the empty links are ejected through 
a slot on the opposite side. The empty cartridge 
case is ejected through a longitudinal opening 
between the bottom of the receiver and the side 
plates. 

The mechanism depends upon the unusually 
long recoil movement (greater than the over all 
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length of the loaded round) for its operational 
power. Both recoil and counterrecoil lorces are 
controlled by means of a hydro-spring buffing 
mechanism. 

The weapon, although admittedly heavy (405 
pounds), has unusually clean lines, the weight 
being necessary to handle the high-velocity 
(3,050 feet per second) round ol ammunition. 
The breech lock is of the vertical sliding-wedge 
type and represents the simplest form yet con¬ 
ceived for an automatic weapon to insure noi 
only position locking but control of the vital 
measurement of head space. A manual air 
charger made it possible to load the initial round 
easily for firing either by hand or by remote con¬ 
trol if the gun is mounted in such a manner as 
not to be easily accessible to the gunner. The car¬ 
tridges are linked between the shoulders ol the 
rounds halfway up the projectile, which is very 
unusual in itself. The links, however, are lifted 
by a stripper leaving the cartridge free to lx po¬ 
sitioned. 

To operate the Browning 37 mm weapon 
when engine-mounted lor firing through the 
propeller hub of a plane, the pilot first pushes 
in on the charger button. This actuates the 
loader for jacking the mechanism to the rear. A 
round is stripped from the belt and is c hambered 
as the mechanism goes forward. The gun is now 
cocked, loaded and locked, ready to lire. 

By closing the circuit on the firing switch, the 
trigger is pulled through the use of an electric 
solenoid. When the cartridge is fired and the 
projectile is driven down the bore, an equal forc e 
is applied in the opposite direction against the 
lace of the breechblock. Thus the barrel, barrel 
extension, breechblock, and lock frame, all se¬ 
curely locked together, go rearward during 10% 


inches of recoil, at which point the operating 
lever guide pin, following its front cams, causes 
the pin to rotate and bring the breechblock 
downward. 

This movement also throws the lower end of 
the cocking lever forward. The hammer spring 
is compressed thereby and the latching hook 
forced back on its sear to cock the hammer. The 
rearward movement is controlled by what is 
called the recuperator, a cylinder with a spring- 
loaded piston and oil being used to accomplish 
this end. The fluid behind the piston is forced 
through slots to the front side as the piston goes 
rearward. The orifice diminishes in area as it 
approaches the end of its stroke, thus giving a 
positive buffing action. 

1 he lock-frame assembly is not affected by the 
retarding action of the recuperator since it is un¬ 
locked from the barrel extension by the drop¬ 
ping of the breechblock. Consequently, when the 
barrel and its extension are near the end of (licit 
rearward travel, the loc k frame separates from 
these parts and continues to recoil, speeded up 
by the accelerator. This part is actuated by a 
cam mounted on the rear of the side plate. The 
accelerator rides upwards on an inclined surface 
of a cam while its lower part pushes backwards 
against a lug on the l<x*k frame body. This sud¬ 
denly applied mechanical advantage gives recoil 
of the frame added impetus. 

The rear of the lock frame then strikes the 
buffer plunger, coinpressing the ring spring and 
forcing the two friction pieces upward and out¬ 
ward against the inside of the back-plate hous¬ 
ing. Then the remaining force of recoil is trans¬ 
mitted to the back-plate assembly. The frame re¬ 
bounds from the buffer plunger because of the 
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action of I he ring springs. After traveling in 
counrerrecoil a short distance, a carrier dog en¬ 
gages its notch in the frame holding the piece 
stationary while the barrel and its extension con¬ 
tinue on in counrerrecoil movement. 


Initial extraction of the empty cartridge case 
occurs at the instant the lock frame separates 
horn the barrel extension. Engagement of the 
rim of the case by the extractor claw fully loos¬ 


ens the round at this time. When the frame is 
held to the rear and the barrel and its chanibei 
goes forward on counter!ecoil. the empty case 
is entirely withdrawn from the chamber. At this 
point an ejector is pivoted downward by a cam 
on the upper flange of the left side plate. The 
protruding rear end of the ejector deflects the 
empty ease downward between the side plates 
clear of the operating parts. 

The compressed driving spring furnishes the 
energy to speed the lock, frame towards battery. 
During recoil the feed lever operating stud on 
the side of the barrel extension contacts the 
lower end of the lever, pivoting it rearward. 
The stud passes under the end of this piece and 
then snaps back into position, so that during 
counrerrecoil the operating stud pushes its lower 
end forward. 

This actuates the feed trank, which in turn 


moves over one space the feed slide containing 
a cartridge. The feed-slide return lever, plunger, 
and spring then force the slide toward the inlet 
side of the iccdway to engage the next round. 

Ihc new round having been indexed, the car¬ 
tridge now releases the carrier latch from the 
carrier-lock frame. The barrel and extension 
have already reached full battery position and 
the lock frame, ramming the round ahead of it, 
starts chambering it. During this final movement 
the operating lever following the upper cam 
grooves pushes the breechblock up to lock and 
support the base ol the cartridge during the act 
nl filing. The gun, being cocked, loaded, and 
locked, will continue the cycle of operation as 
long as the electric trigger is actuated and am¬ 
munition remains iu the belt. 

While this Browning M9 was used to a very 
limited degree by the United States Army Air 
force during World War II, it was, especially 
in the early stages of the war, the principal of¬ 
fensive aerial cannon of the Russians. Thou¬ 
sands were furnished to Russia by our Govern¬ 
ment. along with the Bell Aircobra plane on 
which it was mounted. Its installation permitted 
firing through the hollow propeller hub. thus 
eliminating the need for synchronization. I hc 
Russians found that the high-velocity armor- 
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piercing projectile was extraordinarily good 
when used on enemy tanks in the close ground 
support of their infantry. There were several 
instances where, in developmental work, these 
37-mm automatic cannon were mounted in the 
wings of American planes. However, as there 
was no pressing need for such a cannon, as far 
as we were concerned, its use did not extend 
much beyond the experimental stations and 
proving grounds. 

A very unfortunate accident occurred during 
development work on this gun, resulting in the 
death of Fred Moore of the Colt Co. on 31 
March 1938. Being used to dummy small arms 
rounds being marked “Inert” when the car¬ 
tridge was not loaded, he placed a 37-mm round 
that was so marked in the feedway of the gun 
during a hand-cycling demonstration. He 
thought that the wording meant the whole round 
was a dummy, when in reality this marking had 


reference only to the lack of explosive charge in 
the projectile body. The weapon was resting 
on two wooden sawhorses and, when the loaded 
cartridge was chambered, it went off. The re¬ 
coiling unmounted gun struck Moore in the side 
causing his death a short while later. His pass¬ 
ing was a distinct loss for automatic weapon de¬ 
sign* 

This tragic incident shows how easily acci¬ 
dents can occur even to the most highly trained 
professionals when the least confusion exists as 
to the meaning of ammunition markings. It 
proves once more that “familiarity breeds con¬ 
tempt.'’ Working in constant danger, even the 
most skilled ordnance man sometimes becomes 
careless. 

Shortly after the tragedy, this method of mark¬ 
ing was abandoned and a system of boring holes 
in the empty cartridge case to signify a dummy 
round was adopted. . 



Chapter 9 

MADSEN AIRCRAFT CANNON 


The Dansk Indusiri Syndikat of Copenhagen, 
Denmark, in 1926 announced to military at¬ 
taches of all nations that its company had pro¬ 
duced the pilot model of what it considered to 
be the ideal automatic cannon for aircraft ar¬ 
mament. The weapon, which was given the 
name Madsen, was 20 mm in bore, employing a 
rimmed cartridge. Its rate of lire was listed as 
180 rounds a minute; it was magazine led, air 
cooled, and operated from short recoil; and it 
was identical in principle with the already well 
known ride-caliber Madsen machine gun. The 
only feature different from the earlier model 
was the employment of a hydraulic buffer cylin¬ 
der to absorb excessive recoil brought alxmt by 
the larger powder charge. The ammunition was 
specifically designed to be used both in the air 
and, if necessary, on the ground as a defense 
against tanks. 

This Danish company was very fortunate in 
that its plant was in a free port which allowed 
the custom-free importation of an unlimited 
supply of materials. This gave access to the 
world's best metals, lot instance. Sweden, which 
had long been internationally famous for her 


high-grade steel, furnished blanks for the Mad¬ 
sen barrels, the work of boring, reaming, and 
rifling being done at the Copenhagen plant. In 
some instances, the finished barrel was also put- 
chased in Sweden. 

The' weapon was designed, according to the 
company, for wing and flexible mounting only, 
and it was not recommended for engine installa¬ 
tion. This was believed dangerous since its em¬ 
ployment of a specially designed high-velocity 
cartridge would lead to excessive vibration dur¬ 
ing automatic fire. Although the announcement 
of the prototype Madsen cannon was made in 
1926, actual development of the weapon beyond 
the crude stage was exceedingly slow. It was 2 
years before it had been refined enough to per¬ 
mit foreign observers to witness a demonstra¬ 
tion. According to reports, the performance was 
far from impressive. 

Well realizing that it was by no means far 
enough advanced to interest aviation authorities, 
the company's next step was to promote it for 
antitank and antiaircraft use and to this end it 
directed all its efforts. The transportation prob¬ 
lem for ground work was settled by mounting it 
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on a two-wheeled mount with a trail somewhat 
like a lielcl piece. It could lie put into action to 
fire against attacking aircraft in a matter of 
minutes. A piece fixed at the top of the tripod 
arrangement allowed the weapon to be raised 
on its mount and pointed upwards in any direc¬ 
tion. 

After the first few years no major power paid 
any interest in the weapon other than to pur¬ 
chase one or two to test at its own proving 
grounds. In fact, so little interest was shown 
that it was with the greatest of difficulty that the 
w r capon was kept in existence until the revival 
in aircraft cannon began in Europe in the late 
thirties. Then any automatic cannon capable of 
being mounted in a plane was worthy of con¬ 
sideration by the leading nations of the world. 

The Danish firm increased the hereof the gun 
and it was given great impetus when at the Paris 
Exposition in 19‘Hi a Fokker G-l airplane was 
displayed with a Madsen 23-mtn gun installed 
in each wing. One hundred rounds of ammuni¬ 


tion pci gun were carried and fed to the weapon 
by means of a metallic disintegrating link belt. 
The ammunition represented the most modern 
armor-piercing, high-explosive and haII-with 
tracer types. 

This display not only aroused the interest ol 
military authorities on the Continent bill like¬ 
wise of the United States. Our attaches were re¬ 
quested to forward to the Chief of Army Ord¬ 
nance all available data on the weapon and also 
to ascertain the price of four guns, plus neces¬ 
sary accessories and 5,000 rounds of high-explo¬ 
sive ammunition. 

The Dansk Industri Syndikat on 18 May 1937, 
contracted to furnish the weapons, with ammu¬ 
nition and accessories lor the sum of $28,fill. 
The 18th of August was set as the date of de¬ 
livery, but it was not until 1 October that the 
inspection of the first cannon took place at 
Copenhagen. 

Of the guns presented, only one met contract 
specifications. The cannon was accepted and 
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shipped lo New York on the Sranstates in No¬ 
vember 193fi. It was immediately sent to the 
Army Proving Grounds at Aberdeen, Md. There 
the tests to determine reliability met with nega¬ 
tive results and the Danish linn was notified 
that the iced was not functioning satisfactorily. 
The low rate of fire, combined with the failure 
ol the feed, made the Ordnance Department feel 
it could produce or find a more suitable weapon 
for aircraft use, and all interest in this country 
stopped. 

The cannon was sent to W right Field by the 
Army for study and eventually the other guns 
passed inspection and were delivered. Two of 
the guns were given to the Navy, which hied 
them at the Naval Proving Ground at Dahlgrcn. 
Va., with little satisfaction. 

The French Air Ministry purchased a few 
23-mm Madsens in early 1938 and according to 
its report the feed system had been improved 
and the operation as a whole was reliable. The 
Chilean Government ordered 20 of the weapons 
the same year to put in the wings of its Italian- 
made (Breda) airplanes. 

Even with the improved reliability of action, 
installation in planes was discouraged by the 


low rate of lire inherent with all automatic 
weapons that employed such a long delay dur¬ 
ing the operation of the feed. The action was so 
slowed by this system that to get a substantial 
rate ol fire was an engineering impossibility. As 
there were so many other cannon by this time 
that gave both reliability and high cyclic rate, 
the Madsen dropped out as a serious contender 
as far as aircraft armament was concerned. 

On this model there was fastened to the bar¬ 
rel jacket at the* forward end a combination 
muzzle brake and device to trap the blast after 
the projectile cleared the bore. This was done 
by a controlled orifice that permitted the pro¬ 
jectile to clear along with some of the still- 
expanding gases. The remainder acted on the 
face of the barrel somewhat on the order of a 
piston, accelerating the recoil forces and result¬ 
ing in an increased rate ol fire plus an added 
amount of belt pull. 

I he cycle of operation for the Madsen 23-mm 
cannon is identical with that for the same firin's 
automatic machine guns. When the bell-fed can¬ 
non is prepared lor firing, the ammunition belt 
is started into the left side. The front of the 
disintegrating link used in the bell fits over the 
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shoulder of the round which has to be pulled 
through it by the feed action. The rear portion 
of the link is of the type known as push-out, or 
half-link, since it does not go all the way around 
the case of the cartridge. A sharp claw of spring 
steel holds the case firmly until it is finally with¬ 
drawn. 

Once the weapon is cocked and the first car¬ 
tridge is placed under the belt-holding pawl, 
the large charging handle on the right side is 
pulled back. This action moves the barrel ex¬ 
tension a considerable distance to the rear after 
tlie bolt rises. The pawl holding the cartridge 
in position is carried to the right by the cam¬ 
ming action taking place between the barrel ex¬ 
tension and the piece supporting the incoming 
round until the cartridge is forced through the 
feed slot in the receiver. 

At tliis time a spring-loaded claw snaps over 
the rim of the cartridge. The pivoting of the 
feed arm actuates the claw rearward and with¬ 
draws the cartridge from the belt, positioning it 
in the feed trough in the top of the bolt. The 
pivoting lever has by now taken its place behind 
the round. Upon release of the cocking handle 
the energy of the compressed driving spring 
sends the lever forward. The front end of the 
bolt is pivoted down below the bore in the bar¬ 
rel. Further movement forward of this lever 
causes it to strike the base of the cartridge, ram¬ 
ming it into the chamber. The final pivot move¬ 
ment raises the breechblock full behind the bolt 
and the weapon is ready to fire. 

The rearward pull of a trigger releases the 
large striker which flies upwards in an arc 
against a firing pin, detonating the primer. Dur¬ 
ing recoil, the barrel, barrel extension, and bolt 
are securely locked for one-half inch, until the 
trigger bar is struck by the rear of the recoiling 
bolt mechanism. This frees it, allowing the 
striker to he forced back to the cocked position 
and the spring-loaded firing pin is withdrawn 
into the bolt body. The guide stud then passes 
out of the horizontal groove and travels up the 
top cam of the switch plate to pivot the bolt 
face upwards. The base of the empty cartridge 
case is thus uncovered, permitting the recoiling 
extractor to apply a sudden mechanical advan¬ 
tage as it strikes the lug in the bottom of the 
receiver. The extractor claw, in one rolling mo- 
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tion, not only withdraws but ejects the empty 
case from the chamber. The case is guided out 
of the receiver by the curved coniour of the bolt 
until it falls clear to the ground. 

During the last of the recoil movement the 
barrel extension has cammed another round into 
the receiver feed slot, and the pivoting feed and 
operating arm positions it in the trough formed 
by the machined recess in the top of the bolt. 
Counterrecoil, originating in the stored energy 
of the driving spring when it starts the entire 
operating assembly back to battery, first de¬ 


presses the bolt and then drives the cartridge 
into the chamber. 

The bolt and barrel extension are then accel¬ 
erated forward by this spring acting through the 
medium of the cammed pivoting of the radial 
operating arm. When the counterrecoil move¬ 
ment is almost completed and the base of the 
cartridge is fully covered by the rising of the 
pivoting bolt, a cam on the arm automatically 
releases a sear if the trigger is still held rear¬ 
ward. The striker again Hies up to continue the 

cycle. 

* 



Chapter 10 

HOTCHKISS 25-MM AIRCRAFT CANNON 


The Frenc h Air Ministry, shortly alter World 
War I. undertook to wiite specifications for a 
25-mm aircraft automatic cannon that would be 
worthy of its superb air force and chose tor the 
basic operating mechanism the Hotchkiss sys¬ 
tem that had served France faithfully for many 

# # 

years. In the opinion ol the French, it was the 
most reliable rifle-caliber machine gun in the 
world. 

Development on the Hotchkiss aircraft can¬ 
non was done with the utmost secrecy and the 
work progressed very slowly due primarily to 
lack of finances. It was early in 1928 before the 
pilot mode l had reached a stage ol development 
that a selected group of foreign observers was 
permitted to see the weapon. It was demon¬ 
strated as an antitank and antiaircraft gun hav¬ 
ing tremendous weight, and could only be 
mounted for shipboard use. 

I he first exhibition took place at the govern¬ 
ment arsenal at Calais in July 1928. Among the 
favorable things said about the weapon by prov¬ 
ing ground oflicets was that it had less recoil 
than any gun ol this caliber that the ac tivity had 
function hied. French cartridge manufacturers 
had experienced considerable dilhculty in pro¬ 


ducing a satisfactory j>owdei for the new round 
of ammunition but the American Dupont Co. 
undertook and solved this ballistic problem for 
them. 

Flie weapon was gas operated, as were all 
Hotchkiss gun mechanisms. It was magazine fed 
and air cooled with an announced rate of fire 
of 180 shots a minm£ The operating mechanism 
was simple in design and very rugged in con¬ 
struction. There were very few working parts, 
all of which could be easily demounted and re¬ 
assembled without the aid ol tools. The French 
considered the weapon ideal for the dual pur¬ 
pose ol air-to-air combat and also as an anti¬ 
aircraft gun lor ground mounting. When used 
in the latter manner, the officers in charge 
proudly |K>intcd out it had a maximum altitude 
range of 2(>,2f(> Icet. which was considered ex¬ 
tremely good. One of the most important char¬ 
acteristics ol this 25-inm cannon was shown when 
in an official test an armor-piercing projectile 
penetrated IV. inches of armor plate at 700 
yards and % inch at 2.000 yards. 

On the original model, the low rate ol (ire and 
the 10-shot magazine appeared to limit its possi¬ 
bilities lor aircraft use. No doubt this was ex- 
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actly the impression the French were trying to 
create, as tlicit refined version for plane mount¬ 
ing was being developed with very little pub¬ 
licity. 

In 1937, after French arms plants were nation¬ 
alized, the United States requested permission 
to buy one. plus neccssaiy accessories and am¬ 
munition for testing. The Bureau de Cessions 
tie Materiel a I'Ft ranger inlormed our military 
attaches that the request was denied since the 
weapon and its development were considered 
secret. 


Nevertheless a lew American military repre¬ 
sentatives did see the wea]>on and also observed 
it firing. It was cycled by means of compressed 
air, the French engineers having made a device 
lor simulating firing by means of high air pres¬ 
sure. 


Fhe Japanese Governme nt, having long been 
a customer of the Hotchkiss Co. and having 
plants of its own manufacturing the firm s weap¬ 
ons under license, somehow secured drawings 
on this antiaircraft version of the weapon and 
made thousands of them. 

Before the French could do more with the 


refinement and modification of the aircraft type, 
the Hotchkiss plant fell into the hands of the 
Germans early in World War II. The Nazis, 


recognizing it as a very serviceable weapon but 
not considering it as satisfactory for plane use 
as their own cannon, relegated these line weap¬ 
ons to antiaircraft duly. 


The weapon in its final design was 9(5.23 
inches long with a muzzle velocity of 2,700 feet 
per second using a 0.7-pound projectile. The 
methods ol operation for both the aircraft and 
the ground gun were the same, except for charg¬ 
ing and triggering. Barrel change was a slow 
operation. 

To fire the Hotchkiss cannon, the gunner first 
positions the loaded magazine. The bolt assem¬ 
bly is then retracted until the spring-loaded sear 
engages the gas piston assembly. In the aircraft 
gun, this is accomplished by the pneumatic 
charger while with the ground cannon the gun¬ 
nel uses a ratchet-type lever mounted on the 
right side of the receiver. I he lever is connected 
with a gear rack and after charging it is man¬ 
ually returned to its forward position. 

Pulling the trigger releases the holt and pis¬ 
ton assembly allowing them to be moved for¬ 
ward by the compressed driving spring. Trigger¬ 
ing of the aircraft gun is done by remote con¬ 
trol with compressed air. In passing under the 
feeder, the bolt picks up a round. As the round 
is chambered, the spring-loaded extracted is 
cammed over the base of the cartridge. The link 
age-operated, positive-type lock is actuated by 
the piston assembly. Alter the holt assembly 
stops in the battery position, the piston assembly 
is forced forward another 2.25 inches by the driv¬ 
ing spring. I his movement causes the rotation 
of the connecting link and the lock, which is 
cammed up to engage the locking recesses in the 
receiver. After the boh assembly is completely 
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Bolt, Lock, and Gas Piston Disasseinbled, Hotchkiss Automatic Aircraft Camion. 


locked, the firing pin which is carried in the 
piston assembly strikes the primer, firing the 
round. 

As the projectile passes through the bore, a 
small portion of the expanding gases move 
through an orifice in the barrel and into the gas 
housing. These gases act on the piston assem¬ 
bly, driving it to the rear. This motion first re¬ 
tracts the firing pin and then through the con¬ 
necting link rotates the lock down and out of 
engagement with the receiver. The bolt assem¬ 


bly is now free to move rearward forced by both 
the energy in the gas piston and the blow-back 
pressure in the bore. As the bolt recoils, the 
cartridge is extracted from the chamber and 
when the bolt tides under the ejector the spent 
brass is kicked through an opening in the hot 
tom of the receiver. The bolt and piston assem¬ 
bly continue to tecoil together compressing the 
driving spring and unless the release of the trig¬ 
ger allows the sear to engage the gas piston, the 
cycle will be repeated. 





Chapter 11 

SCOTTI AIRCRAFT 20-MM CANNON 


In 1928 Italy, thanks to the talents of one of 
her best automatic weapon designers, had avail¬ 
able for aviation use a highly advanced 20-mm 
automatic cannon. Because of indecision more 
than anything else, the nation did not take ad¬ 
vantage of the Scotti aircraft cannon and, by 
failing to do so, contributed greatly to the weak¬ 
ness of Italian tire power that was so evident 
throughout World War II. 

Allrcdo Scorn, the inventor of the system so 

• 

named, exploited in full one principle of op 
cration from pistol to cannon. 11 is weapons 
were all gas operated. The gas piston was used 
only to unlock the piece, while a high residual 
pressure remained in the bote to furnish the en¬ 
ergy to complete the cycle. The origination of 
this combination gas and blow back system made 
him famous and it was widely copied by other 
gun designers. Scotti was strictly an inventor and 
in no instance did lie ever manufacture weap¬ 
ons of his own creation. Being an Italian subject 
by birth, Scotti always made the provision, when 
patent rights were assigned, that Italy had the 
right to produce the weapons lor her own de¬ 
fense. 

The Italian motor plant, Isotta Fraschini. in 
most cases was the facility chosen for the produc¬ 
tion of the weapons. This company made the 
first of these guns for test by the Italian Gov¬ 
ernment. 1 he air force, however, had just had 
an experience with another type of aircraft can¬ 
non that resulted in a miserable failure, and that 
branch of the service was left hostile to any ma¬ 


chine gun larger than rifle caliber for installa¬ 
tion in lighter planes. At the instant of the ap¬ 
pearance of the first Scotti cannon, all interest 
was centered on the development of a 12.7-mm 
machine gun employing an explosive bullet that 
had been perfected by Italian ballistic engineers. 

All through the thirties practically no encour¬ 
agement was given the producers of any aviation 
cannon to refine or improve their guns. Later, 
however, when it was ruled that an explosive 
12.7 mm bullet was a violation of international 
law, and those responsible for the procurement 
of aircraft armament realized that they were left 
without an adequate weapon as a defense against 
bombers, it was practically too late to undertake 
the development of a larger gun. Shortly after¬ 
wards, Italy was engaged in war. 

I lad the Scotti gun been recognized from the 
lirst and a project on its refinement for aircraft 
use been initiated, no doubt it would have been 
one of the most reliable 20-inin cannon of World 
War II. In physical appearance it greatly resem¬ 
bled the Ocrlikon, in which factory ihe first 
guns ol this type were produced under license. 
In 1932 Scotti sold his patent rights to the 
Zurich-Ocrlikon Co. of Switzerland, which made 
a limited number foi the commercial trade, used 
principally by small countries both in Km ope 
and South America, which had need for a reli¬ 
able aircraft cannon that did not involve too 
much cash outlay. 

It was described by its promoters as ideal for 
both aircraft installation and antitank work. 
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Scolti 20 mm Automatic Cannon on Antiaircraft Mount. 


I his double duty was attractive to the procure¬ 
ment authorities ol second-rate powers. The can¬ 
non’s main claim to lame is that it was copied 
basically by another company in designing what 
resulted in the first-line automatic aircraft can¬ 
non ol two major powers. 

During the latter days of World War II the 
Isotla-Fraschini Co. manufactured the weapon 
in quantity, although too late to be of use to 
Italy, particularly since it had had so little bat 
tie testing to evaluate its effectiveness. It is 
known, however, that the Italian proving 
grounds reported reliability of action at 600 
shots per minute and a system of feeding with a 
metal disintegrating link belt had also been suc¬ 


cessfully employed. This was in itself a worth¬ 
while accomplishment. 

To liie the Scotti cannon, the operator in¬ 
stalls a loaded belt, strip, or drum, as the case 
may be. and pulls the firing mechanism to the 
teal by the charging handle. This first move¬ 
ment unlocks the bolt and retracts the firing 
pin. I'hc assembly is held in the cocked position 
under tension of the compressed driving spring. 
By actuating the trigger, the sear is released and 
the bolt starts home, stripping a round out of 
the feedway and pushing it ahead as the two- 
piece bolt starts into the last phase of chamber¬ 
ing the round. Lugs on the bolt head engage 
c uns in the barrel extension, giving the bolt 
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head a fraction of a revolution turn and locking 
the barrel and bolt head together. 

The firing pin is housed inside the bolt and is 
attached to slides that, upon removal of the ob¬ 
structing lugs, are forced forward by both inertia 
and driving spring pressure. The firing pin is 
directed into the primer, which detonates the 
propellant charge. When the projectile passes a 
port in the barrel, sufficient gas is bled into a 
cylinder that houses the gas piston. This closely 
metered gas gives the piston a slow backward 
thrust movement at just the right instant to per¬ 
mit contiguous slides to move rearward. T hey 
rotate the bolt head while a high residual pres¬ 
sure remains in the bore. 

The inclination of the locking lugs at a f>0° 
angle makes unlocking require little energy, ns 
the gas pressure acting on the face of the bolt 


would rotate the lugs and unlock were they not 
covered by the slides. The latter having retracted 
the attached firing pin, the whole mechanism 
starts to the rear, with the operational force now 
coming from the remaining gas, or blow-back. 

The empty lubricated cartridge case, being held 
to the bolt face by the extractor, slips back with 
the recoilirtg holt and is pivoted our of the re¬ 
ceiver upon making contact with the ejector. 

The bolt continues to recoil until stopped by 
contact with its spring-loaded buffer and com¬ 
pression of the driving spring. If the trigger con¬ 
tinues to be depressed, the bolt starts on its 
counter] ecoiI stroke to repeat the cycle of op¬ 
eration. Release of the trigger pressure causes 
the scar to rise and engage the recess in the back 
of the bolt, holding the entire bolt assembly to 
the rear. 



Chapter 12 

LUBBE 20-MM AIRCRAFT CANNON 


A prominent Berlin engineer, II. F. A. Liibbe, 
completed in 1929 a working model of an auto- 
rnatic gun that lie considered the last word in 
aircraft armament. The weapon was also held 
to be highly desirable for use against armored 
vehicles. 

The gun in question was gas operated, had a 
bore diameter of 20 millimeters and had proved 
capable of firing at the rare of 3(>0 shots per 
minute. It was air cooled, magazine (drum) led 
and its weight was only 107 pounds without 
feeder. These features are evidence of the care- 
fid planning that went into its design. The com¬ 
ponents were so devised that they could he dupli¬ 
cated iu mass production and the simplicity of 
construction is shown by the fact that there were 
only 50 parts in all. 

Rhcinmctall, Germany’s big anns-producing 
plant, became interested in the weapon and in 
1931 its leading ordnance expert gave a favor¬ 
able opinion on it. The German War Office 
officially tested three of the guns at its proving 
grounds. The results were unsatisfactory and 
after one more attempt to revive interest in its 
production, nothing was done either by the in¬ 
ventor or the German ordnance department to 
promote it. 


The complete assembled unit consists of the 
receiver, barrel, charging handle, magazine, holt, 
gas piston, and push rods. The bolt is held 
firmly by a transverse breechlock until the pro¬ 
jectile has cleared the bore. The barrel is quickly 
interchangeable (3 seconds by actual test), fas¬ 
tening into the receiver by means of the bayonet 
lock. I he actuating lever in the bolt assembly 
has a handle protruding through the left side 
of the receiver for charging the piece manually 
and this unit must he removed first before com¬ 
plete disassembly. 

Incorporated in the holt is the locking block 
which is actuated by a lever arrangement that 
unlocks the action upon reaching a safe cham¬ 
ber pressure. The gas piston which controls the 
lock serves as an obstruction in the path of the 
firing pin, making impossible the discharge of 
the weapon before the breech is securely locked. 
A heavy spring buffer located at the tear of the 
receiver absorbs the shock of the recoiling parts 
and returns them to battery. 

The magazine is an open di uni-shaped con¬ 
tainer holding 30 rounds that arc led in by two 
flat shaped spiral springs. In order that the point 
of the projectile does not injure the magazine 
when shoved forward violently by the act of 
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Liibbe 20-mm Automatic Aircraft Cannon Disassembled. 


chambering, a specially hardened piece of metal 
is attached to the front portion of the feed. This 
deflects the nose ol the projectile into alinement 
with the axis of the bore. During firing, the 
barrel and receiver recoil in a cradle which 
serves also as part of the mount. 

In the barrel there are two diametrically op¬ 
posite gas ports enclosed in a cylindrical hous 
ing that is also the gas piston. The piston has a 
short exposed return spring. Mounted beneath 
the barrel is a long push rod fitted between the 
gas piston and the bolt-actuating lever. Around 
the rod is the driving spring and the two are 
inclosed in a tubular housing. The bolt-actuat¬ 
ing lever is pivoted in the bolt body and the 
tail of the lever extends well below it. Halfway 
down its exposed length the lever is machined 
to fit into a slot in the aft end of the push rod. 

When the Liibbe 20-mm automatic gun is 
fired, the projectile passing through the barrel 
uncovers the gas ports. The expanding gas 
strokes the piston which in turn forces the push 


rod rearward. The latter, being attached to the 
bolt-actuating lever, swings the bottom of the 
lever to the rear, while an car on the top of the 
rod withdraws the firing pin. 

When the lever is moved in this manner, its 
front face is rotated in a downward direction. 

1 his face, being engaged with the lock, slides 
the latter down and out of the locking recess in 
the top of the receiver. The bolt assembly then 
recoils from blow-back compressing the driving 
spring in the push rod assembly. 

At full recoil the gun can be seared. If allowed 
to lire again, the driving spring returns the 
mechanism to battery. When the bolt stops, the 
lock is alined with the locking recess and the 
driving spring continues forcing the push rod 
forward. This causes the lever to rotate in the 
opposite direction and raises the lock. The firing 
pin. being attached to the push rod, continues 
to travel forward and strikes the primer, as the 
cycle is repeated. 




Chapter 13 

RHEINMETALL-BORSIG AUTOMATIC AIRCRAFT 

CANNON 


Ehrhardt, Solothurn, and Flak 30 Cannon 

At ilie lime of the signing of the Armistice on 
I I November 1918. there were in German arms 
plants a number of experimental weapons des¬ 
perately being worked upon in order io stave 
oil disaster. Many ol them were being fabricated 
under the highest priority. Among these weap¬ 
ons was a pilot model automatic cannon, con¬ 
structed at the khcinmctall plant at Dusscldort. 
and devised by the director of the linn, Hein¬ 
rich Ehrhardt. who was world famous for his 
developments in field artillery. 

I he gun in question was a 20-mm recoil- 
opera ted t air-cooled, magazine-led automatic air¬ 
craft cannon. The locking mechanism was based 
on a patent by Louis Schmeissei. who as earlv as 
1907 assigned all rights to Rheimnctall. and it 
was later introduced in a machine gun known 
as the Dreyse (MG-13). In fact, the Rhcimneiall 
gun, sometimes called the Ehrhardt. was in real¬ 
ity just a scaled-up version ol the iille-enlihcr 
machine gun. having identical locking action 
and acceleration. For the first time in automatic 
cannon, the driving spring was housed in the top 
of the hinged cover group. This has since been 
a characteristic: feature ol German automatic 
weapons. 

With the occupation of Germany and the tak¬ 


ing over of ordnance plants by the Inter-Allied 
Control Commission, officials at Rheinmctall 
knew that the discovery of their new cannon 
would lead to its being destroyed or, worse yet, 
tested and copied at the Allied proving grounds. 
In order to forestall this, just before being taken 
over, the few weapons that had been made, along 
with all spare parts, patterns, and mechanical 
drawings, were shipped to neutral Holland and 
placed in storage until the occupation forces left 
and this weapon could again be* produced. The* 
move achieved its desired result. The Alii'* 
Commission's reports constantly referred to 
Khrharch cannon but admitted that one liact no. 
fallen into its possession for study and test. 

An attempt by Rheimnetnll in 1929 to estat 
lish a subsidiary company in Holland under the 
name of I lollandisc lie Industrie und Handels 
Mattscli.ips (HIH) turned out to be unworkable 
In the same year, the* firm acquired ownershi) 
of the WafTenfabrik Solothurn A. C. in Sol. 
ilium. Switzerland, also a neutral country. Thk 
plant was originally a watch-making plant, but 
most certainly the new German owners bad 
other ideas in mind when, with capital fur¬ 
nished in large part by the government, they 
look over 0 |K*raiion of the plant. 

No sooner had Solothurn been established as 
a legitimate outlet for the parent company in 
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Seiiin than a fully developed rifle-caliber ma¬ 
chine gun and a 20-mm automatic cannon were 
pui on the market. The cannon, known by now 
as the Solothurn. was none tnher than the 
Schmcisscr-Khrhardt-Rheininetall ''1111 that had 
been kept away from the Allies after World 
War I. 

As early as 1926, two of RhcinmetalTs most 
talented automatic-cannon specialists, Fritz I ler- 
lach and Theodor Rakula, became actively en¬ 
gaged in refining and modifying the weapon un¬ 
til it met the demands placed upon it by its 
producers, both men became important officials 
of the company, because of their excellent work 
in designing automatic arms. Hcrlach succeeded 
Ehrhardt as director of the company and Rakula 
acid the important post of chief engineer. As 
won as tin- Solothurn plant in Switzerland was 
taken over, both men transferred to the new 
at tow and worked on the Solothurn 20-nun gun 
f iih the purpose of placing it in competition 
h the Oct I ikon gun. also of German origin 
h.j manufactured in nearby Zurich. 

The cycle ol operation on the Solothurn 20- 
an automatic cannon consists of the following 


sequence: A loaded magazine is put into posi¬ 
tion on the leit side of the receiver with the bolt 
forward. The selector switch is then placed on 
Safe. T he cocking lever is swung out and pulled 
vigorously to the rear. When the bolt engages 
the sear in its rearmost position, the lever is re¬ 
turned to battery. The first movement rearward 
unlocks the weapon and cams the striker down, 
cocking the piece. 

The switch is now turned to Fire. The weapon 
has two hand grips mounted on the back end of 
the receiver. With the right grip, single shots 
arc fired, while the left grip delivers continuous 
fire. When either trigger grip is rotated, the sear 
is disengaged from its recess in the bottom of 
the bolt. This allows the assembly to be driven 
forward under compression of the th is ing spring. 

In going forward, the bolt face strips a round 
from the teed mouth and starts to chamber it. 
The unlocked barrel that has been held to the 
rear now starts final movement forward after 
being released by the rising ol the pivoting lock 
behind the bolt. This act rigidly backs up the 
cartridge that is being chambered. The last 
fraction of an inch before going into lull bat- 
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toy position uncovers the spring-loaded striker 
allowing it free movement to Hy up and strike 
the primer. The recoil caused by detonating the 
powder charge, which is much greater than that 
required to operate the weapon, is dampened 
out by use of a muzzle brake. The remaining 
energy pushes back both the barrel and the bolt 
with the pivoting lock holding the assembly 
locked together for a distance of % inch. At this 
point the rear arm of the locking lever carried 
in the barrel extension hits the inclined face of 
a stationary ramp in the receiver. It slides up 
and along this slope forcing the forward face 
of the Unlocking arm down until it frees the 
bolt. 

Then begins the action of the accelerator 
lever which is rotatablv lodged in the cradle and 
is engaged between the barrel sleeve and the 
breech piece. The recoiling barrel has changed 
its position until it has a mechanical advantage, 
thereby transmitting the energy to the bolt 


speeding it rearward. While the boh continues 
to the rear, the extractor has withdrawn the 
empty cartridge ease from the chamber and po¬ 
sitions it to be struck on its base by the ejector 
which kicks it through the opening in the right 
side of the receiver. The remaining bolt energy 
is absorbed by compressing the driving spring 
and striking a rubber buffer. If the sear remains 
depressed, the cycle is repeated. 

The aircraft gun, similar in design to the 
above weapon, was designated by the parent firm 
as tlie MK-ST-11. It was more streamlined and 
had a rate of fire of 280 rounds a minute. A 
ratchet-type charger replaced the straight-pull 
type. An odd-looking interchangeable twin-drum 
magazine holding 20 cartridges and ail empty 
cartridge-case bag was used when mounted as a 
free gun. 

Tlu* barrel was the quick-disconncct type us¬ 
ing the bayonet lock. A muzzle attachment was 
always employed and rates of fire were increased 
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by eliminating the back pan and substituting a 
flash hidcr. 1 his weapon was fed through the 
top ol the receiver and the driving-spring assem¬ 
bly was mounted underneath. 

MK-ST-5 was the nomenclature given the 
antiaircraft weapon. It was adapted to shipboard 
as well as to land use. It differed from the basic 
first model Solothurn automatic only in the ac¬ 
cessories found necessary for various types of 
mounting and training. 

The gun was offered commercially to prac¬ 
tically every major power in the thirties. The 
British Air Ministry rail tests in competition 
with the Ocrlikon gun in 11)35, resulting in the 
selection of the latter weapon. The I nited 
States undertook a trial at Aberdeen Proving 
Ground even prior to the British. On 25 Sep¬ 
tember 1953, the commanding officer in report¬ 
ing the results summed up the entire proceed¬ 
ings with the statement that ‘while the weapon 
did function reliably, there was nothing unusual 
or outstanding enough to warrant replacing 
similar weapons we already have.' It was not con¬ 
sidered an improvement on cannon then under 
design in American arsenals. 

I he German high command thought quite 


highly of the weapon as an antiaircraft and tank 
gun and used thousands of them at the begin¬ 
ning of World War II under the official name 
of Flak 30. It remained in use until displaced 
by an improved design. 

German military authorities, remembering 
well their plight in World War I when the Brit¬ 
ish introduced the armored tank, felt that an 
adequate antitank gun should be in theii jx>s- 
session in case of another war. As their needs 
demanded that it have a large bore with an auto¬ 
matic, or at least semiautomatic action, they 
turned the problem of a cannon of this nature 
to Rheinmetall for solution. 

Herlach and Rakula, who took over the job, 
saw at once that, if the weapon had to be as 
mobile as desired, it must be a shoulder-oper¬ 
ated piece with at least a 20-mm bore. The 
one thing most apparent to these engineers was 
that the MK-ST-5 could not be adapted. The 
linking system used in this weapon transmitted 
too much recoil or kick to the shoulder to make 
its use permissible unless the weight were greatly 
increased and this would defeat its purpose of 
being higlilv mobile. 

As they could not employ the Sclimcisscr ac- 
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(ion, as in the earlier Solothurn gun, the next 
move was to adopt the Stange system of locking 
that had been used so successfully in rifle-caliber 
machine guns. It was scaled up to produce a 
mechanism capable of handling the high-velocity 
20-mm cartridge. The working parts were de¬ 
signed to dampen out the recoil forces so that 
the explosion of the powder charge took place 
while the securely locked barrel and boll assem¬ 
bly were still traveling forward with great speed. 

The result of their efforts was the MK S-I8- 
100 and the later relined MK S-18-1000 semi¬ 
automatic: antitank gun. The Tank Buchse, as 
it was called by the German soldiers, was recoil 
operated, clip fed, ait cooled and semiautomatic 
in action, with a quick detachable barrel that 
had splines cut on the aft end to facilitate cool¬ 
ing and a (lash hitler on the forward part. It 
used a high-velocity cartridge that, when loaded 
with an armor-picrcing projectile, could pene¬ 
trate 1 /> inches of armor plate at 350 yards. The 
weapon became quite popular with the Ger¬ 
man soldiers ns they felt it answered a long-felt 
need. 

The Stange system of locking by rotating a 
sleeve between barrel and bolt was used on the 
MK S-18-100 and the S-18-1000, exactly as 
designed by the inventor. Little or no difference 
existed between the two weapons. A cycle of 
operation will not be given on these weapons 
as they arc semiautomatic and their mention 
here is only because of a highly successful auto¬ 
matic; cannon that evolved from these earlier 
guns. 


Flak 18 Cannon 

Shortly after the introduction of these single 
shot 20-mm semiautomatic: rifles into the son- 
ice, Rheinmetall engineers again turned their 
attention to Lite development of an automatii 
37-mm cannon, using a c entrally locked boll that 
was a byproduct of their semiautomatic cannot 
development. 

Locking was done in the simplest, man net 
imaginable. The cocking handle that protrudec 
from the bolt head rode in and was guided bj 
a long slot cut in the side of the receiver. As the 
bolt head approac hed battery, the guiding slo 
curved quickly, rotating the loc king lugs on tin 
bolt head and locking it rigidly to the barrel 
It is easy to see that with this method there wa 
not the slightest hesitation of the action goin* 
into battery and that the full force of inerti: 
could be utilized to dampen the shock of recoil 

Lite Rheinmetall designers did what so man 
engineers do under varying circumstances. No 
being able to apply Stange's loc king system a 
shown in the patent, they simply reversed (In 
principle and came up with something tli;i 
could be successfully used. 

This weapon fired lull automatic, being fee 
by clips of eight rounds. The rate of fire wa 
given at 180 to 200 rounds a minute and upoi 
its introduction was given a thorough test b\ 
the German Army in competition with a Matt 
set-produced 37-mm gun of similar design. 

The unusually reliable action during the tria 
brought about its choice over its competitor. Ii 
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was promptly adopted and given the designation 
Flak 18. German antiaircraft regiments used it 
as their primary defense weapon. A highly sen¬ 
sitive fuze was used on the high-explosive pio- 
rjectile. During one test at a range of 5.000 yards 
it was fired against a metal wing of an airplane. 
The projectile, upon entering, made a very 
small hole and then detonated, tearing out a 
section of the wing over 8 feet square. The Ger¬ 
man antiaircraft gunners estimated only one 
hit would he necessary to bring down the largest 
planes. 

Thousands of Flak IS’s were installed before 
World War II by all German services. They 
were mounted in the fixed fortifications on the 
Kiel Canal, as well as along the coast, and it was 
considered the first-line automatic weapon for 
antiaircraft defense by the German Navy. Al¬ 
though its main purpose was against aircraft, 
the army always looked upon it as a dual-pur¬ 
pose gun that could be used effectively against 
armor il tanks were loo heavily protected to be 
stopped by oilier guns. 

MK-101 Cannon 

By the lime World War II began, so much 
automatic cannon development work was under 
way in Germany by different plants that the 
designations given to prototypes and already 
adopted weapons became highly confusing. By 
the end of 1942, a new system was instituted of 
identifying each of the four plants which were 
handling 90 percent of all experimental and de¬ 
velopment work. Rhcinmetall-Borsig was al¬ 
lotted the number l; Mauser, 2; Kricghoff. 3; 
and Krupp, 4. 

To identify a weapon, the first digit repre¬ 
sents the plant that developed it, and the last 
two stand for the order or sequence in which it 
was developed. As several firms were given the 
same problem in design, the company credited 
with the solution had its number assigned to the 
project, which it carried all the way through to 
adoption. For instance, if Rheinmetall devel¬ 
oped a prototype for the thirteenth type of 
weapon specified by the military authorities, the 
official designation of the finished product would 
he MK-113. If Mauser were first to succeed in 


this development, the nomenclature would be 
MK-213. 

The first weapon to receive tlie new marking 
was a 30-mm automatic aircraft cannon which 
turned out to be merely a sea led-up version of 
the early 20-mm antitank gun, the Mark S— 18— 
1000. The weapon was designated the MK-101 
—Aircraft 30-nun automatic cannon. It had a 
very long chamber and used an extremely high- 
velocity cartridge for an automatic aircraft can¬ 
non. 

The locking system is the locking ring prin¬ 
ciple, so successfully exploited by Rhcinmetall’s 
Solothurn plant in the production of many rifle- 
caliber machine guns. The in-line action has a 
bolt with lugs on its forward part to he driven 
onward by driving-spring compression; upon 
contact with a collar or ring it turns and locks 
all these members as one piece until freed by 
recoil movement. 1’he weapon is electropneu- 
matically charged. It has a means of manually 
retracting the boll after it is unlocked, but the 
necessary rearward movement to free the bolt 
and barrel must be done by compressed air. 

The bolt sear is disengaged from its recess in 
order to fire and remain disconnected until the 
last round leaves the Iced mouth. There arc two 
different types of magazines with this gun. One 
is flat; the other made in the form of a drum. 
In both eases, however, the cartridges are posi¬ 
tioned by spring pressure. When the last round 
leaves the magazine, a spring loaded follower 
strikes a latch which allows the sear to engage 
the bolt holding it to the rear. Cocking the gun 
is thus unnecessary after plac ing a loaded feed 
clip into position. 

The firing circuit is designed to permit either 
single shot or automatic fire. When firing is iti 
lerruptcd by opening the electric circuit, tlu- 
holt will go home with a round in the chamber. 
The forward end of the barrel is fitted with a 
muzzle brake and recoils within the recuperator 
housing. Interrupted threads in the breech end 
allow a quick disconnect and longitudinal cuts 
in it furnish rigidity and additional surface for 
heat dissipation. The bolt is flat in design on 
both top and bottom with lugs on each side to 
engage mating interrupted threads in the lock¬ 
ing sleeve. A spring-loaded extractor is on the 
under side and on top is a patented feature of 
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Stance’s that permits an unusually short recoil 
stroke before picking up the incoming round. 
A safety lock can be so positioned as to make it 
impossible to depress the solenoid actuator. 

To lire the MK—101, a loaded drum is at¬ 
tached in its fastening latches on top of the re¬ 
ceiver. Air from a cylinder is admitted to the 
charging mechanism through an electric solenoid 
valve. This allows compressed air to enter the 
piston housiftg against the charging piston, forc¬ 
ing it back with the bolt assembly until it en¬ 
gages a rear-searing device after the contact but¬ 
ton of the charging valve has been broken. The 


release of air depresses the sear and allows tin 
bolt assembly to be driven forward under energy 
ol the compressed driving springs. 

The boll face picks up a round from the 
mouth of the feed, chambering it at the saint 
time the rotating sleeve locks the piece in bat¬ 
tery. Filing is accomplished In depiessing the 
button that engages the solenoid; this moves a 
lever that in turn disengages the front sear from 
the firing pin grooves. At this time a heavy 
spring drives the firing pin into the primer, to 
fire the chambered round. I he barrel, bolt, and, 
locking sleeve are all firmly joined while the 
projectile is traveling through the bore and re¬ 
main that way until an inch and a half of recoil 
takes place. 

During the first hit of travel the cocking lever 
is pivoted, at first withdrawing the firing pin 
within the holt face and then compressing the 
firing-pin spring tightly until it is seared bark, 
fully cocked. The locking sleeve, the rollers ol 
which are guided in the cam slots, is now ro¬ 
tated unlocking the holt, at which point the 
accelerator speeds the bolt rearward. The hand, 
and locking sleeve are held in a retracted posi¬ 
tion while the bolt is still recoiling. It carries 
the empty cartridge case, withdrawn from the 
chambei by the extractor, until the ejector 
makes contact with the rim of the case, pivoting 
it out the ejection slot in the bottom of the 
receiver. 

Further recoil compresses the driving spring 
and the holt hits the buffer, after which an op¬ 
posite movement begins. As the bolt moves for¬ 
ward. the first round in the magazine is started 
towards the chamber. At the same time the ex¬ 
tractor daw is cammed over the rim of the car¬ 
tridge. Shortly before the bolt strikes the lock¬ 
ing ring, the coupling lever is lifted by an in¬ 
clined ramp on the bolt body. This releases the 
retracted barrel and locking ring at the exact 
instant the holt lugs are opposite their mating 
threads in the ring. The rollers in the locking 
ring follow the camming grooves which rotate 
the sleeve, quickly locking the entire assembly. 
If the solenoid is still actuated, the firing lever 
moves the scar out of engagement with the but¬ 
ton on the firing pin. The latter flies forward to 
fire the propellant charge in the cartridge again. 
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Rheir.metall 30-rnrn Automatic Aircraft Cannon, MK 103. 


MK-103 Cannon 

While the MK-101 was used bv the (ierman 

# 

Luftwaffe mostly on the Russian Ivont in the 
Hcinkcl 129, ;t heavily armored plane especially 
designed lor ground attack, this type <>l installa¬ 
tion was also employed lor tank-destroying pur¬ 
poses. And while it was designed lor specific 
work and its over-all use was limited, it certainly 
called attention to the need lor a 30-mm aircraft 
gun of this type with more fire power. 

It was soon followed by another Rheinmetnll 
development, the MK-103. 'This 30-inm auto¬ 
matic aircraft weapon was also gas operated, air 


cooled and belt led. a metal disintegrating link 
being used. The feed was actuated by the recoil 
forces of the gun. The priinei was fired elec¬ 
trically with charging and searing being per¬ 
formed by compressed air. A muzzle brake was 
employed to reduce the shock of recoil. The rate 
of fire was 150 rounds a minute. Locking of the 
bolt was done when two swing-type locks were 
forced behind their locking keys in the barrel 
extension body. A gas piston located beneath the 
barrel furnished the power to unlock and drive 
the bolt assembly to the rear, assisted by blow- 
back forces. The locking arrangement on this 
gun was practically identical with an experi 



Bolt Assembly or Rheinmetall's 30-mm Automatic Ai-craft Cannon, MK-103. Left: Bolt Mechanism Disassembled. Right: Bolt 

Mechanism Assemblec and in the Locked Position. 
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menial one from an American automatic gun 
iliar never advanced beyond the prototype stage. 

To fire the MK-108, the gunner places a 
loaded belt in the feed wav until the first car¬ 
tridge is behind the belt-holding pawl. Then air 
is tinned into the charging mechanism by actu¬ 
ating the charger valve. The pneumatic effect on 
the charger's piston-like front and on the driv¬ 
ing springs forces the whole assembly rearward 
carrying the bolt group with it. The sear en¬ 
gages the bolt and holds it in a cocked position, 
until another valve releasing air pressure forces 
the holding device down and allows the bolt to 
fly forward under tension from the driving 
spring. On the final movement rearward, the 
center pawls in the feed position the first round 
lor stripping. 

As the bolt is driven forward, the rammer en¬ 
gages the rim of the indexed round and starts 
to chamber it. The extractor daw is forced over 
the lip of the rim at this time. The upper part 
of the bolt is abruptly stopped as its face strikes 
the breech. However, a striker on the rear of 
the piston keeps on to force the two swinging 
locks out into their locking abutments into the 
barrel extension, thus locking the bolt securely 
behind the chambered round. 

The cannon now being loaded and ready to 
fire, pressure on the trigger button closes the 
circuit and the electric primer in the cartridge 
is set off. I lie action remains locked for the first 
2 inches of recoil, but force is transmitted to tin* 
feed pawls and they ate moved over one space 
shoving the cartridge across the spring-loaded 
rammer, forcing it down. After the projectile 
has cleared, pressure is brought on a gas piston 
housed in a cylinder beneath the barrel. Being 
driven rearward, the piston and slide uncover 
the two locks, allowing them to move into the 
bolt body and all recoil together. The extractor 
pulls the empty cartridge case from the chamber 
and holds it until the ejector at the rear of the 
feed way strikes the top of the rim, knocking it 
down and out of the receiver. Continued recoil 
fully compresses the driving springs and the 
final movement ends with the bolt striking the 
buffer. The first phase of counterrecoil places 
the cartridge-holding pawl in the feeder over 
the next round. The rest of the forward travel 
is used to strip and chamber the new round and 


to lock the action into battery. The cycle ij 
repeated if the electric circuit is still energized 

MK-108 Cannon 

When the German Air Force was suddenh 
thrown on the defensive by heavy bombing raids 
an automatic cannon was offered by Rhein 
meiall that was designed for one purpose onh 
air-to-air combat against big bombers. The gun 
was given the designation MK-108. Although 
design began in 1941. it was not given the high 
est priority in produc tion until 1944. One dircti 
hit from its unusually large projectile waj 
deemed suffic ient to bring down any plane. 

The weapon was blow-back operated, rca: 
seared and belt fed, with a maximum rale of fin 
of 450 rounds a minute. It used electric ignitioi 
and was charged and triggered by comprcsscc 
air. On the ME 109 plane the gun was inountet 
on its side and fired through the hub of the pro¬ 
peller. Sixty rounds ol ammunition were fed bj 
means of a metal disintegrating linked belt froi: 
an ammunition can that was located direct V 
above the gun. 

The system of operation employed in the 
MK-108 is nothing other than the original 
BeckerOerlikon method, brought up to date 
and using a larger cartridge. The barrel and rei 
reiver do not recoil, the entire force being taken 
up by the rearward motion of the heavy boll 
against strong springs that also act as buffers. 
There is no locking action between the barrel 
and bolt at anv time. 

0 

An extra long and heavy push-out type link' 
holds the cartridges and as the bolt goes for¬ 
ward upon release of the* scar, a rib on top ol 
the bolt passes through the link to push a round 
into the chamber. After being fired, the empty 
case is withdrawn and repositioned in the link 
there being no ejection of the single cartridge 
as in most other automatic weapons. 

Due to the fact that straight blow back is used 
it is necessary that the ammunition be prelubri¬ 
cated. The most unusual feature about the air 
craft model is the extremely short barrel with 
its resulting low muzzle velocity. The term, head 
space, in its ordinary sense, is not applicable in 
this gun. The electric circuit leading to the fir 
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ing pin is closed the install! the round is safely 
inclosed, but because there is a certain time lag, 
the primer detonation of the charge actually 
takes place after the circuit is broken but while 
the mass of the heavy bolt is still advancing. 
This utilizes the tremendous force forward as a 
substitute for a locked breech. 

Since the ignition is tripped well out of bat¬ 
tery, the electric system is designed to make it 
impossible to energize the firing pin with a IxjIi 
fully home. For with a closed bolt minus the 
forward speed of the assembly, a round Itred in 
this position would wreck the mec hanism. The 
air charger consists of a fixed piston and sliding 
sleeve with a stout retaining spring. Air is intro¬ 
duced by means of a solenoid valve. After charg¬ 
ing, deenergizing tlm solenoid causes a valve to 
open dumping the charger side of the line. The 
return spring then moves the assembly back to 
the front of the receiver. 

The Iced is unique, two operating lugs actu¬ 
ated by grooves cut in the top of the bolt work¬ 
ing by means ol linkage. Disintegrating links 


are necessary for successful operation. 'The links 
enclose both the cartridge case and most ol the 
projectile, presenting a solid chute when posi¬ 
tioned in the receiver. Feeding is accomplished 
in two movements. \s the holt moves rearward, 
the cartridge and its link are moved outward by 
the ejection pawls while the incoming round 
and link are started over by the two feed pawls. 
When the bolt begins counterrecoil, the feed 
paw ls move back in line with the chamber car¬ 
rying the incoming round. 

Each phase of operation produces a separate 
motion for the- Iced belt. Alter the cartridge is 
chambered and fired, the empty case is returned 
to its former place in the link as before feeding. 
This allows the linked empty cartridge to come 
from the opposite side ol the rece iver. With the 
projectile in a cartridge, a link could not be 
separated, but after it is out. the links can come 
apart upon leaving the gun and a metal finger 
on the side of the receiver accomplishes this 
action. Another unusual leal me about this very 
efficient weapon is that ove r SO )xrccm of it is 
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constructed of stampings, making its manufac¬ 
ture both easy and cheap. 

To prepare the MK 108 for firing, the ar¬ 
morer places a loaded belt of cartridges in the 
ammunition container and inserts the first round 
under the belt-holding pawl with the bolt for¬ 
ward. The pilot gunner, when readying the 
weapon for combat, pushes in on the charger 
button. The elet trie-powered solenoid opens an 
air valve on the charging device that throws the 
bolt rearward until it engages a sear that holds 
the assembly in a cocked position. The valve 
now releases the air, permitting the charger to 
return home from its own spring tension. On 
this recoil stroke of the bolt the belt-feed lever, 
actuated by lugs riding in grooves in the bolt 
body, moves a cartridge over to the edge of the 
feed mouth. 

The gun is now cocked and a cartridge posi¬ 
tioned for the next phase of operation. When 
the sear is released, the heavy bolt starts home 
under compression of the driving spring. Its 
first forward movement causes the incoming 
round to be moved over the necessary distance 
to be indexed. The bolt face, which is narrower 
than the cartridge width, contacts the base of the 
cartridge pushing it through the link into the 
chamber. At a distance of onc-sixtccnth inch be¬ 


fore final movement is halted by complete chain-, 
bering, an electric contact is made that cncr 
gizes the firing pin. 

This detonates the electric primer, but the 
time delay is enough to allow the bolt to go still 
farther into battery. Actual explosion of the pro¬ 
pellant takes place while the bolt is still travel¬ 
ing at lull speed forward. This permits the pro¬ 
jectile to clear the bore of the weapon before the 
heavy bolt can begin recoil movement. The 
lubricated cartridge case is free to exert full 
blow-back pressure on the face of the bolt which 
starts recoiling immediately after the projectile 
clears. 

The cartridge case is supported by the extrac¬ 
tor until the bolt face clears the rear end of the 
link at which time a dog rises to stop travel ol 
the empty case leaving it in link. Continued 
movement of the bolt to the rear causes the feed 
arms to move the belt over three-fourths of a 
space shoving the empty case and link outside 
the receiver. The bolt recoil is stopped by com¬ 
pression of the two strong driving springs which 
places the action into comnerrecoil to repeat the 
cycle if the solenoid remains actuated. 

The Luftwaffe’s operational tactics were al¬ 
tered to meet the attacks of Allied heavy bomb- 
ers, and fighter aircraft were required to strike 



Rheinmetell 30-mm Automatic Aircraft Cannon, MK 108, Disassembled. (1) Blast Tube. ( 2 ) Back Plate Assembly. (3) Bolt As¬ 
sembly M) Receiver and Barrel Assembly. (5 and 7) Driving Spring Assembly. (6) Charqer Sprir.q Assembly. (8) Sear Plate 
Assembly. (9) Feed Cover Plate Assembly. 
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at very short range well inside the fighter screen. 
For this purpose the light MK—108 gun (135 
pounds) with lower muzzle velocity but with a 
high-capacity high-explosive projectile was very 
efficient. 

This gun was nicknamed the “pavement 
buster” by American ordnance men, due to its 
appearance and to its slow but steady rate of fire 
which sounded like the very common pneu¬ 
matic-power tool. All ammunition made for this 
weapon was either high explosive or incendiary 
tracer, as its low muzzle velocity ruled out the 
practicability of using either the ball or armor¬ 


piercing types. The short barrel, which is a big 
factor in excessive muzzle Hash, was compen¬ 
sated for by using a long blast tube in all mount¬ 
ings. This not only dampened out the Hash, but 
allowed the blast to be trapped and bled off to 
prevent damage to the skin surfaces of planes. 

The weapon represents the highest degree of 
efficiency that the Becker system has been 
brought to and was remarkable in many ways. 
It was most fortunate for the Allies that its pro¬ 
duction and mounting in jet planes was not 
started earlier, as it accounted for many B-17s 
during the latter days of World War II. 



Chapter 14 

BIRKIGT TYPE 404 20-MM (HISPANO-SUIZA) 

CANNON 


Early History of Hispano-Suiza Company 

The Society Francaise Hispano-Suiza S. A., 
located in Hois C.olombcs, I ranee, a Parisian 
suburb, emerged from World War I as one of 
die most famous aircraft engine manufacturers 
in the world. I bis firm was first organized in 
1904 for the manufacture of automobiles in 
Barcelona, Spain, by a Swiss engineer. Marc 
Hirkigt, with the financial support ol the Span¬ 
ish King Allonso X111 (hence tlie name His¬ 
pano-Suiza, meaning Spanish Swiss). A plant in 
Paris was founded the same year, which became 
headquaneis for the organization. During 
World War I it played no small part in con¬ 
tributing to victory as its battle-tested power 
plants were used after August 1914 in practically 
all first-line Allied fighting planes. The Spad, 
perhaps, was the most outstanding of such air¬ 
craft. This important work was done under the 



Marc Birkiot, Designer of the Hi spa no Suiza 20 mm Automatic 

Aircraft Cannon, Type 404. 


supervision and control of Marc Hirkigt, the 
technical director. Ferdinand Fouie. the com 
pany's chief designer, and Louis Massugcr, the 
head engineer. j 

I he firm and its officials did not confine their 
war efforts to the produc tion of aircraft engines. 
As early as 1917, Hirkigt solved one ol the most 
intricate ol all problems that faced ordnance en¬ 
gineers. namely, how to fire an unsynchronizcd 
gun forward without hitting the whirling pro¬ 
peller. Hirkigt conceived a method of mounting 

an automatic camion between two banks of cvl- 

* 

inders in the engine and firing through an offset 

o O o 

hollow propeller shaft. He not only put bis idea 
into <>|HTation but produced it in time for fairly 
extensive use during the last days of the war. 

This original 37-uim motor cannon was effec¬ 
tively used against aircraft made of wood and 
fabric, when supplied with a smooth boie barrel 
and canister shot. The shot was made up of 24 
half-inch steel balls and when fired point blank 
at enemy aircraft, one round usually decided the 
contest. French aces, such as Maj. Rene Fonck 
and Capt. Georges Guynemer, logged several 
planes shot down with tlu- company’s new aid to 
aerial warfare. I his method of fire power was 
soon temporarily superseded by high-speed 
larger caliber machine guns mounted in the 
wings outside the propeller arc. 

The company continued to prosper following 
the war, keeping pace with the many advances 
made in aircraft engines, automobiles, and its 
other products. The corporation at this time was 
under the control of Marc Hirkigt. his son. I .ouis. 
and Prince Stanislaus Poniatowski. the lattci 
being the grandson of the hast Polish king. 

In the early thirties a revival ol interest in 

w 

cannon mounted in aircraft caused even the 
highest military authorities to predict the pass¬ 
ing of the machine gun as aircraft armament. 
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The Hispano Co., owning patent rights to the 
accepted method of firing through the hollow 
propeller shaft, began to seek a suitable light¬ 
weight cannon to place in its engine mountings. 
It decided upon the Oerlikon gun, which was 
highly esteemed by the French Air Force. 

This automatic cannon was of Swiss manufac¬ 
ture. being made at the Zurich plant of the Oer¬ 
likon Co. After some delay, the Ilispano-Suiza 
Co., at the request of the French Air Ministry, 
obtained a license to produce the weapon at its 
Bois Colombes plant. During the time that His¬ 
pano made the gun under license, both Marc 
and Louis Birkigt patented improvements on the 
mechanism and the feed. Oddly enough, in each 
instance the improvement was given as appli¬ 
cable to machine tool and engine adaptation and 
the word ‘‘gun” was at no time mentioned. In 
this period the Birkigts applied for and received 
five patents relating to motor mounting of the 
Oerlikon automatic cannon. All weapons made 
by Hispano Suiza under Oerlikon license were 
given the designation, Ilispano-Suiza Automatic 
Aircraft 20-mm Cannon, Types 7 and 0, to dis¬ 
tinguish them from those made by the parent 
company. The only difference in the two types 
made in France was in methods of mounting, the 
operational parts being identical with those of 
the Oerlikon F or Becker model. 

The Hispano and Oerlikon companies, shortly 
after production began, disagreed over patent 
rights of certain features originated by the Bir¬ 
kigts, and business connections between the two 
firms came to an end. The French manufacture 
of the Types 7 and 9 cannon continued, however, 
until the expiration of the license. Marc Birkigt 
now turned his attention to developing an auto¬ 
matic cannon that would ho produced and owned 
outright by the Hispano-Sui/a Co. 

Earliest Birkigt Type 404 Cannon 

In 1933 Birkigt began work on the devisement 
of a weapon he later produced successfully. This 
mechanism could in no sense rise to the dignity 
of an invention, the principles involved having 
been long known by those who followed the pro¬ 
fession of gun design. A combination of already 
established methods of operation was arranged 


in such a manner as to result in a shooting 
prototype. 

Its system of locking was covered in a patent 
application by Carl Swcbilius, one of the most 
prolific machine-gun inventors the United States 
has even known and rated by many as second 
only to John M. Browning. As early as 15 March 
1919, Sw chili us applied for a patent on a firing 
mechanism for an automatic gun. The principal 
parts included a gas-operated piston that actu¬ 
ated a bolt and extension. The lock was the 
swinging type that was cammed down into posi¬ 
tion by the continued advancement of tVie slide 
or bolt extension. After the lock had been forced 
down behind the locking step, the slide, to which 
the firing pin was attached, insured that the 
weapon had to be securely locked before the pin 
could advance and strike the primer. When the 
gas piston was driven hack by gas pressure, an 
ear on the slide (or extension) would lift the lock 
up out of its recess into the bolt body where it 
would then recoil as a part of this piece. 

The Italian designer, Alfredo Scotti, can also 
be credited with several basic principles that 
were incorporated in the original Birkigt gun. 
In 1928 a series of machine guns and automatic 
cannon designed by Scotti began to make their 
appearance on the Continent. I bis inventor, who 
maintained his offices in Brescia, Italy, always 
depended upon companies with manufacturing 
facilities to make and promote the sale of his 
own weapons. His activities were by no means 
confined to his native land. To handle the dis¬ 
tribution of his products outside Italy, he estab¬ 
lished the Scotti-Zurich Co., a firm located in 
Zurich, Switzerland. The main components for 
his guns were made by the nearby Oerjikon Co. 

In November 1932 Oerlikon purchased out¬ 
right the Scotti-Ziirich concern, including patent 
rights for every nation except Italy, utilization 
of which was reserved for the Isotta-Fraschini 
company of Milan. The only variations in any 
Scotti-designcd gun were in caliber and me ms of 
mounting. He invariably used a system origi¬ 
nated by him of combining gas unlocking with 
blow back. 

An outline of Scold s method of operation, as 
described by the inventor, is given here in order 
that one may compare it with the functioning of 
the weapon later offered by Marc Birkigt. 
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The Method of Locking Patentee by Carl Swebilius. 


“The firing pin is housed inside the bolt body 
and is attached to slides that upon removal of 
the obstruction of the locking piece are forced 
forward by both inertia and driving spring pres¬ 
sure. The firing pin is directed into the primer 
which detonates the propellant charge. When the 
projectile passes the port in the barrel, sufficient 
gas is ‘bled’ into a cylinder that houses the gas 
piston. 1'his closely metered gas gives the piston 
a slow thrust movement backward at just the 
right instant to permit the contiguous slides to 
move rearward. They unlock the bolt while a 
high residual pressure remains in the bore. The 
angle on the locking fac t* is so abrupt as to re¬ 
quire very little effort to unlock. In fact, the gas 
pressure acting on the face of the bolt would 
cause the piece to be freed if the lock was not 
covered by the slides. When the latter have been 
retracted with the attached firing pin. the whole 
mechanism staits to the rear with the operational 
force now coming from the remaining gas pres¬ 
sure or ‘blow back, the empty lubricated car¬ 


tridge case being held to the bolt face by the 
extractor until struck by the ejector.” 

Scotti used a rotating bolt head for the purpose 
of locking, while the weapon devised by Marc 
BirkigL, used the pivoting or swinging type of 
lock, which was cammed down by slides, the 
energy being derived from the combination of 
inertia and driving spring compression. The fir¬ 
ing pin, being attached to the slides or bolt ex¬ 
tension. could only go forward to fire the car¬ 
tridge after the weapon was securely locked, as 
already described in the Swebilius patent. 

Since these patents not only were in existence 

but were well known years in advance of the 

# 

Hispano-Suiza design, it is hard to see, when the 
major features of Swebilius and Scotti are com¬ 
bined, what is left in Birkigr's weapon that can 
be classified as original. 

Upon hearing of the successful manufacture 
of this automatic cannon with its unusually high 
rate of fire, the French Air Ministry notified the 
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The Method o: Locking Patented by Marc Eirkigt. 


His pane company that no other country could he 
ottered the weapon without its approval. Three 
countries, K ngla t id. Russia, and Czechoslovakia, 
learning ol experimental results through their 
military attaches, began to make overtures to 
the Hispano-Suiza company to purchase the can¬ 
non for testing purposes. 

A rumor that a 23-mm version was sold to 
Russia without the consent of the Air Ministry 
placed the whole project practically under secret 
status. It was charged and denied on the floor of 
the Chamber of Deputies that the Russian sale 
had taken place. The Czechoslovakian Commis¬ 
sion was unable to obtain official Government 
sanction to buy the gun and not until the fall 
of 1936 were British representatives permitted to 
see it in action. 

The men given this privilege were Group 
Capt. C. H. Keith. R. A. F., and Christopher 
Bilney, Chief of the Operational Requirements 
Branch, who were invited by Hispano-Suiza to 
witness the function firing of a Birkigt auto¬ 


matic 20-min airc raft cannon. This weapon had 
been designed for engine installation, since the 
company was the original promoter of this sys¬ 
tem of mounting. A firing range had been im¬ 
provised in an ancient fort at Bouviers, where 
the new cannon was mounted alongside an 
Oerlikon. The latter was fired first with credit¬ 
able results. Then the Birkigt gun was fired 
and its amazingly high rate, estimated at 700 
rounds a minute greatly impressed the British 
officers. Upon request the parts were disassem¬ 
bled before them, and attention was called to the 
small number of operational components, and 
their simple but rugged construction. 

The main feature was then pointed out that 
the gun worked from both gas and blow-back. 
With this system the breech was completely 
locked as long as the projectile was in the bore. 
It not only insured safety but allowed the use 
of a light bolt. As a result an additional 200 
rounds a minute rate over the Oerlikon was 
reached. 
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Cycle of Operation 

To fire the 20-mm Hispano-Suiza (Birkigt) 
automatic gun, the operator must first see that 
each cartridge case has been liberally lubricated 
before being placed into ihe magazine, after 
which the loaded feed is snapped into position 
on top of the receiver. Spring pressure positions 
the first round resting on top of the bolt, which 
is in battery. 

The charging assembly is then pulled com¬ 
pletely to the rear or until the sear is securely 
engaged in its recess under the bolt body. Upon 
release, the charging unit goes home under its 
own spring tension. The passing of the bolt rib 
under the feed mouth allows the incoming car¬ 
tridge to drop a fraction of an inch for final 
positioning. 

The gun is now in the cocked bolt position 
and release of the sear allows the driving spring 
to force the bolt and its components forward. 
As the front face of the bolt passes tinder the 
rear of the feed mouth, it engages the rim of the 
cartridge, forcing it down into the extractor 
claws, and continues to push it towards the 
chamber. Continued travel completes the seating 
of the cartridge and the forward motion of the 
bolt is finally stopped by contact with the barrel 
and receiver. At the instant of impact the breech¬ 
block lock is cammed downward into locked 
position against its locking key, held securely by 
the continued travel of the slides. 

The latter, which are connected through the 
bolt body by means of a key that carries the firing 
pin, are now driven on by the combined action 
of the breechblock-slide springs and the inertia 
of the entire assembly, causing the firing pin to 
strike the primer. The powder charge in the 
cartridge is thereby ignited. The bolt is posi¬ 
tively locked at the instant of firing and remains 
that way until the projectile has passed the port 
in the barrel, at which point gas is bled into the 
cylinder that houses the actuating piston. 

As soon as the gas piston moves to the rear, its 
yoke contacts two push rods that in turn engage 
the slides through the receiver body. The move¬ 
ment of the slides retracts die firing pin for a 
stroke of three-fourths inch. It also permits the 
breech lock to rise and unlock after the pro¬ 
jectile has cleared the bore, while a high residual 


pressure still is present to drive the bolt rear¬ 
ward. 

The lubricated cartridge case is now- floating 
in I he chamber and when the breech lock i> 
suddenly raised, die remaining chamber pres¬ 
sure is brought to bear on the face of the holt. 
I he latter starts to the rear with the extractor 
acting merely as a guide and support under die 
empty cartridge case. When the bolt face passes 
beneath the feed mouth, the ejector prongs strike 
the rim of the empty case pivoting it downwards 
through the ejection slot in the bottom of the 
receiver and the spring tension in rlie feed posi¬ 
tions another round for chambering. The bolt 
continues to travel rearward, compressing the 
driving spring. At the end of the recoil stroke, it 
strikes the rear buffer. The latter returns the 
holt in counterrecoil to repeat the cycle of op¬ 
eration if ihe sear remains depressed. 

British Adoption of the Gun 

The British Commission, after informing its 
government of the gun's performance, sought 
permission from the French Air Ministry to pur¬ 
chase enough of the weapons to allow tests 
that would prove their worth. The French sanc¬ 
tioned the sale of six cannon to the British on 
tlie condition that their own air needs be met 
first. 

The order for the six cannon was placed at 
once and its urgency was pointed out to His¬ 
pano-Suiza. Since the British were not interested 
in the cannon as an engine-mounted weapon, 
aircraft manufacturers had to have at least the 
physical dimensions in order to make a suitable 
wing or fuselage mounting. After some delay six 
wooden mock-ups were flown over to the British 
followed by a barrel and bolt assembly. This al¬ 
lowed proof firing of the barrel and experiments 
with ammunition of English manufacture. 

The delay in actually delivering even one of 
the six guns on order caused the British authori¬ 
ties to notify the Hispano-Suiza officials that, 
unless the agreement was promptly met., the 
whole deal would have to be canceled. In reply 
the firm stated its intention of delivering the 
guns promised. The first such weapon was re¬ 
ceived in January 1937 and underwent tests at 
the Aeroplane and Armament Experimental Es- 
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tablishment at Martlesham Heath. Three more 
weapons awaited acceptance tests in March of 
the same year. In addition, the factory proposed 
the establishment of a Hispano-Suiza plant in 
England if given a token order for 100 cannon. 

As the latter was exactly what the commission 
had ultimately hoped to accomplish, a contract 
was signed immediately. The French concern 
employed Dennis Kendall, an Englishman, as 
the managing director. T his connection with 
Kendall, who had a successful background as 
production engineer with the Citroen motor car 
firm of France, was very fortunate for both 11is- 
pano-Sui/a and the Biilish Empire. I Iis selection 
of a site near Grantham and the buying and ar¬ 
ranging of necessary machinery and power tools 
in a short space of time were feats of no small 
proportions. The plant was constructed and by 
late December lltfKon land that had been leased 
only (i months earlier, the first English-made 
Hispano-Suiza automatic cannon Type 104 was 
readv to he fired. In addition to the factorv, 
a fine testing range had also been completed at 
the same time. 

On 10 January 10.10 an official ceremony was 
held with many important people present, 
among them the King, the Queen, and the Duke 
and Duchess of Gloucester. After the usual cere¬ 
mony that accompanies an affair of such a na¬ 
ture. an inspection of the plant and its facilities 
was made. At its com lusion, the King personally 
fired a burst from the first cannon, the proto¬ 
type of thousands that were to follow. 

I his newly formed company was given the 
harmless sounding name of British Manufacture 
& Research Co. The initials were at once picked 
up to nickname the gun the British “Mark," 
under which title it operated from that time on. 

Very few official acts of the British showed 
their desperate need for an adequate aircraft 
cannon as much as did their dealings with the 
Hispano-Suiza Co. After witnessing just one fir¬ 
ing demonstration in France and proofing a 
single barrel in England, they committed them¬ 
selves so far as to contract almost without res¬ 
ervation with the Birkigt firm. 

After production got under way at Grantham, 
the British Navy became interested in the 404 
as a possible shipboard fast-firing cannon for an¬ 
tiaircraft use. The Royal Navy had already con¬ 


ducted tests on everything ranging from .303 
caliber to two-pounders. The .303 had been 
dropped because of lack of range and destructive 
effect. 1 he two-pounder was ruled out because 
of die necessity for skilled maintenance and the 
difficulty in hitting fast targets with a single-bar¬ 
rel model, while a multiban el version was con¬ 
sidered entirely too heavy for practical use. 

Twenty millimeters was eventually chosen as 
best for the purpose, it being the largest di¬ 
mension suitable for shoulder control and die 
smallest to offer a worthwhile high-explosive 
projectile. It offered also possibilities for an ex¬ 
ceptionally high rate of fire. The new Hispano- 
Suiza cannon was tested alongside the Ocrlikon 
and the results were most disappointing as far 
as the Hispano-Suiza was concerned. The navy 
reported that, while its use in aircraft might 
prove satisfactory, it could in no way compare 
with the Ocrlikon for shipboard service. 

The English-produced gun was called the 
Hispano-Suiza Type 404. the model made in 
France being designated the Hispano-Suiza 
Birkigt Type 104. The Royal Air Force worked 
with the Procurement Board to iron out many 
malfunc lions and manufacturing difficulties that 
naturally arose in putting into production an 
inadequately tested weapon. The British view¬ 
point was that war was imminent and the des¬ 
perate need for armament at the moment made 
necessary the most rapid development work pos¬ 
sible under the circumstances. 

One of the first needs was a suitable wing 
mounting since the weapon in its present state 
could only be installed in the V block of an 
engine. The French firm. Sex ietc* d’Applications 
dcs Machines Mot rices, developed a recoil cradle 
that was used first in the Spitfires and Hurri¬ 
canes. 'Ellis mounting was always referred to as 
the S.A.M.M. cradle, from the initials of the 
firm that manufactured it. 

It is a matter of record that, when World War 
II commenced, the British had a modest num¬ 
ber of locally made guns, the reliability of which 
under simulated combat conditions had not 
been impressive. In fact, the Hispano weapon 
was actually developed during the critical days 
of the Battle of Britain. The report of the first 
Spitfire pilot to engage the enemy with the can- 
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through the Propeller Hub. 


non stated that 'upon opening fire against the 
enemy one gun jammed on the first round, and 
the recoil of the one remaining wing gun threw 
die axis ol the airplane oil line so that the enemy 
escaped before effective fire could be deliveied. 
The second gun jammed alter .‘*0 rounds.' 

Aftei this rather disheartening start the Brit¬ 
ish, taking advantage of every failure, kept mak¬ 
ing changes wherever possible by close study and 
rechecking ol design to improve performance. 
And in less than a year's time they had an air¬ 
craft cannon which was never phenomenal in 
its performance but did have an acceptable 
degree of reliability. 

One of the* worst features of the original gun 
was its feed system. It was an exceptionally large 
60-shot drum arrangement that not only carried 
too small an ammunition supply but was lim¬ 
ited in its possibilities of mounting by its cum¬ 
bersome and bulky design. Well before the con¬ 
tract with the British had been approved by the 
French Air Ministry, the latter government's air 
force, also observing faults in the drum ar¬ 
rangement, began work at the manufacturing 
arsenal at Chatellerault on a feed that would 
employ a metal disintegrating belt. This design 
was still under way when the critical British 
need for it. plus the possibility of German oc¬ 
cupation of France before its completion, re¬ 


sulted in the French making all drawings and 
working models available to the British. 

The feed, as received by the Knglish ordnance 
engineers, needed many improvements before 
it could be expected to work and they were soon 
forthcoming. With the smaller profile of the new 
feed. British planes appeared with 1 Iispano-Sui/a 
cannon mounted in groups of lour where here¬ 
tofore it had been possible to lix no more than 
two. And while the French did not furnish the 
Royal Air Force with a workable feeder and 
much necessary improvement and redesign had 
to be done, they must be given full credit for 
the basic idea that was found in the Chatellerault 
feed upon which all successful systems of a 
similar nature have been constructed. 

The French Air Force, upon delivery of the 
first Birkigt Type 401 guns of the original 20 
that were ordered, mounted them in a single- 
seater Dcwoitinc fighter equipped with a His- 
pano-Suiza motor. The cannon were engine- 
mounted and fired through the propeller hub. 
The standard GO-shot drum was also used, since 
the new Chatellerault feeder had not reached a 
state ol reliability. And while other types of 
French planes were equipped with the cannon 
as fast as production allowed, they saw little use 
because of the German occupation of the coun¬ 
try. 

• 
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American Negotiations for the Cannon 

In 1936 the United States Navy, alter coming 
to the conclusion that a heavier aircraft machine 
gun than the caliber .50 would be needed to pro¬ 
tect the licet adequately from heavy bomber at¬ 
tack, turned its attention to the procurement 
of a larger automatic weapon with a caliber of 
approximately 20 mins, since that bore repre¬ 
sented practically the smallest dimension of a 
project ile with enough bursting charge to inflict 
appreciable damage and still be large enough 
to permit fuzing. The Navy instructed its over¬ 
seas attaches to check all tests being conducted 
in Europe and to notify the Bureau of Ordnance 
as to what weapons not only merited considera¬ 
tion but were readily available. 

Reports indicate that four different weapons 
falling into this classification were considered 
worthy and the purchase of four each was au¬ 
thorized for testing purposes. The weapons in 
question were the Danish Madsen, the German 
Rheinmctall-Borsig, and the two Swiss models, 
Solothurn and Oerlikon. It was also specified that 
catalogs showing the construction, maintenance, 
and cycle of operation of each gun be trans¬ 
mitted with each weapon, together with am¬ 
munition price lists. With each gun there was 
to be a minimum of 400 rounds of each type of 
ammunition per gun, so that after their arrival 
demonstrations and tests could begin at the 
various Navy proving grounds. Actually, because 
of costs and other considerations, tests were car¬ 
ried out only on four 23-mm Madsen guns. 

The development of the Birkigt gun was fol¬ 
lowed closely by both United States Navy and 
Army attaches in France. On 27 February 1937 
the War Department authorized its attache to 
“ascertain prices and dates of delivery of one 
and four Hispano-Suiza aircraft cannon Birkigt 
design, French manufacture, for both 20 and 
23 mm, complete with fixed and flexible mounts, 
sights and accessories, and 500 rounds of ex¬ 
plosive shell.” The Department was informed 
that the 23-mm gun was in experimental status, 
that only the 20-nim gun could be considered far 
enough along to warrant interest and that au¬ 
thority to purchase it would be requested of the 
French Government. 

At the same time information was desired on 


the progress toward the 25-mm Hotchkiss air 
craft camion. If thought ready for trial, a request 
tor purchase would he initiated. However, the 
French Bureau dc Cessions dc Materiel a 
lT.tranger, on 9 March 1937, informed the Amer¬ 
ican representative that the Hotchkiss gun was 
still in secret status. Permission was granted to 
purchase Hispano-Suiza guns and the following 
message was sent back to Washington: 

'Birkigt 23-mm examined . . . but not fully 
developed. No gun this caliber lias left Hispano- 
Suiza factory. British have purchased nine can¬ 
non of similar type except lor caliber which was 
20-min Birkigt design for motor mount only. 
$3,500 quoted for gun. c rank-case mount, maga¬ 
zine and tools. Same unit price for four guns, 
ammunition with inert projectile, $2 each, ex¬ 
plosive projectiles $4 each. 45 days Paris de¬ 
livery.” 

On 11 March 1937 the Army's technical expert 
in Europe sent a description of the complete 
breakdown of the Hispano-Suiza Birkigt Type 
404 automatic gun, together with the manufac¬ 
turers specifications translated from French to 
English. I he comments made by this authority 
are ol unusual interest today, particularly the 
following quotation: 

‘ The gun has been characterized by the un¬ 
dersigned as gas operated and locked breech. 
Sufficient gas is tapped ofF from the barrel to 
unlock the breech. Thereafter blow back comes 
into operation. It is interesting to note that this 
is the principle advocated by Alfredo Scott.i, an 
Italian inventor of automatic weapons. Particu¬ 
lar attention is invited to the use of lubricated 
cartridges which is said to be necessary for the 
functioning of the gun.” 

The writer also declared that lie had seen a 23- 
mm gun differing from the 20-nmi only in bore 
dimensions. When Prince Poniatowski was ques¬ 
tioned whether this model had been sold to the 
Russians, he stated that “no 23-mm Hispano- 
Suiza gun has left the factory to this time.” In 
addition to the 23-mm aircraft gun, a second 
and similar version was observed. It had a shorter 
barrel and employed a somewhat different sys¬ 
tem of mounting. 

The American Ordnance Department, after 
considering the unusual interest that the British 
had shown in the gun from the very first and 
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Hispano-Suiza 20/60 Automatic Aircraft Cannon. Experimental Model Manufactured by the British M.A.R. Company. 


the fact that they were doing more to develop 
the weapon than were the French, ordered its 
representatives abroad to watch very keenly pro¬ 
duction and refinement activities on the weapon. 
Since events were taking shape that might make 
the two countries allies at any moment, any in¬ 
humation requested by our attaches was freely 
passed on. 

On 27 July 1937 a procurement authority was 
sent to the Hispano Suiza officials, signed by the 
Assistant Secretary of War, carrying an allot¬ 
ment of $8,000 for the purchase ol one gun, 
1,250 rounds of ammunition with inert pro¬ 
jectiles, 600 with tracer elements and 150 with 
high explosive, together with a tool kit. a maga¬ 
zine and engine mount. Immediate delivery, if 
possible, was requested, but in any event the 
date must be no later than 11 November 1937. 

This limit for fabrication and assembly was 
accepted by the French firm but it was not until 
15 December of the same year that the material 
was presented for inspection. The delay was due 
in part to French nationalization of the Hispano 
factory under the laws passed in 1930. Although 
the factory was taken over by the government, 
ihe company maintained an office across the 
street which remained in private hands. After a 
visual check it was agreed to give the gun a 50- 
round function test before sending it to America. 
This took place on 22 December 1930. 10 rounds 
first being fired for accuracy, then 20 in short 
bursts, and over 20 in one continuous burst. The 
results were considered satisfactory and the 
manufacturer was asked to ship in accordance 
with instructions. 

The Hispano-Suiza Co., upon beginning the 


manufacture of Birkigt automatic cannon, 
started numbering them above 1,000. so as not to 
confuse them with its Oerlikon serial numbers. 
The cannon sent to this country had a series 
number of 1027; in other words, it was the 
twenty-seventh gun made by the company. The 
number also indicated delivery of the 20 guns 
which the French had demanded before any 
outside order was to be filled and of the orig¬ 
inal British order for six. 

On 17 February 1938, aboard the U. S. S. 
President Roosevelt, the gun and its ammunition 
(except for 1,000 rounds with inert projectile) 
left I.e Havre, France, arriving in New York on 
the twenty-sixth of the month. The remainder 
of the ammunition was sent on 1 March on the 
U. $. S. Independence, reaching port on the four¬ 
teenth. The whole shipment was sent to Aber¬ 
deen Proving Grounds, Md., for its first official 
American test. 

Although the sample gun reached the United 
States in February 1938, Hispano-Sui/.a officials 
did not file for an American patent until 16 
April of that year. When this was clone, it showed 
alleged improvements over the first patent 
granted in Belgium 16 September 1935. One of 
the principal changes was the addition of ears 
to the breech lock that, when engaged with their 
mating notches in the slide, lifted the lock out 
of its recess. The original breech lock had no 
ears, the angle being such that it would unlock 
automatically as soon as the slide uncovered it. 

The British made available to the United 
Slates at this time the results of a test showing 
the failure of an attempt to fire the weapon with¬ 
out lubricating the ammunition. They called at- 
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tention to the Hispano-Suiza manual, which 
stated that the first step in preparing the gun for 
action was to grease each cartridge before place¬ 
ment in the magazine. As this would present end¬ 
less difficulties for aircraft use, the United States 
was requested to seek a solution to this problem. 
The British Air Ministry was prepared to ex¬ 
change reports on it or any other similar subject. 

On 9 March 1938 the Chief of the Bureau of 
Ordnance, U. S. Navy, addressed a memoran¬ 
dum to the Army's Chief of Ordnance, stating 
that the Navy would be willing to allot funds 
lor experimental and development work on air¬ 
craft cannon, provided that the weapon decided 
upon met certain requirements. It was consid¬ 
ered highly important that aircraft c annon, when 
adopted for Naval use, be manufactured in this 
country cither from designs originating here or 
acquired from abroad. Based on reports from 
tests conducted in Europe of both the Hispano- 
Suiza and On I ikon guns, either would he accept¬ 
able to the Navy if these requirements were met. 

On 21 June 193.8 the first official test of the 
Hispano-Suiza cannon, serial number 1027, 
began at the Army’s proving ground at Aber¬ 
deen, Md., and continued until 5 August. The 
object was to observe the functioning of the 
weapon and ammunition. The report noted that 
lubrication of the ammunition was not neces¬ 
sary since tlu* cases were provided with a coating 
of heavy wax. During the trials, which were little 
more than demonstrations before high ranking 
officials, only 81 rounds were expended in the 
whole period. 

In the testing of this gun, 2,511 rounds of am¬ 
munition were fired from 21 June 1938 to 9 
April 1940. In his report, the range officer ven¬ 
tured the opinion that the Ilispano-Suiza can¬ 
non under test “was reliable in functioning, safe 
for use. and as an aircraft weapon merited seri¬ 
ous consideration.” A later report had the fol¬ 
lowing remarks: “Endurance appears satisfactory 
but further firing is necessary to establish this. 
Lubrication of the cartridges is necessary. The 
extractor spring is not adequate to withstand 
continued firing. The lock may crack from con¬ 
tinued firing.” It was recommended that a more 
severe trial be run to prove these doubtful fea¬ 
tures. 


The Navy followed the trials at Aberdeen 
very closely. A report from the Armament Sec 
tion of the Bureau of Aeronautics to its Engi¬ 
neering Division on 15 March 1939, was made 
in order to bring that unit up to date on past 
cannon procurement and to prepare it for what 
to expect in the future. It is quoted at length, as 
it graphically describes the state of affairs at this 
time. 

. . . Although considerable preliminary in¬ 
vestigation and discussion had occ urred, it was 
not until about September 1935 that this bureau 
fu st acquired an aircraft cannon, which was a 20- 
mm Oerlikon. Type 9. gun to be used with Ilis- 
pano-Sui/a 12 YCRC, engine. 'The engine and 
gun were tested by the Navy and, subsequently, 
turned over to the Army. The gun is still in 
Army custody but the engine has been returned 
to the Naval Aircraft Factory. 

“The next procurement involved purchase 
of three 20-mm Oerlikon guns, one flexible Type 
L, and two wing guns Type FF. The flexible 
gun is now in custody ol the Glenn L. Martin 
Co.; one wing gun is in custody of the Army 
and the other wing gun is at the Naval Air 
Station. Anacostia. 

“In November 1936 the Army Development 
Program Sub-Committee met at Wright Field 
for the purpose of formulating a policy with 
regard to aircraft c annon development and pro¬ 
curement. While a Bureau of Aeronautics rep¬ 
resentative attended this conference, this bureau 
was not committed to the conclusions reached by 
the sub committee. . . . 

"In February 1937 a Joint Bureau ol Aero¬ 
nautics and Bureau of Ordnance Board met for 
the purpose of formulating a recommended ar¬ 
mament program for naval aircraft. . . . For such 
uses as might be prescribed, guns of 20-23-mm 
were c onsidered most satisfac tory for Naval use. 

“Pursuant to the foregoing this bureau recom¬ 
mended. II June 1937, procurement of seven 
aircraft cannon: three 20-mm Oerlikon. two 23- 
mm Madsen and two 20-iimi Rheinmetall-Bor- 
sig. Because of cost and other considerations, 
the Bureau of Ordnance did not procure the 
above guns but, instead, purchased four 23-mm 
Madsens which have been delivered and are now 
at the Proving Ground awaiting test. 

“ I it accordance with recommendation of the 
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Kispano-Suiza 30-mm Automate Aircraft Cannon. Th s ts an Experimental Model Manufactured in France. 


Aeronautical Board that cognizance of the de- 
vclopmcnt of aircraft cannon he not assigned to 
either service to the exclusion of the other (rec¬ 
ommendation approved by the Secretaries of 
War and .Navy) and the stated willingness of 
the War Department to undertake any work in 
connection with aircraft cannon desired by the 
Navy, the Bureau of Ordnance transmitted, on 9 
March 19.18. to the Ordnance Department the 
characteristics considered necessary in a gun for 
Naval use. Information was requested as to 
whether any guns under development by the 
Ordnance Department met the above chaiac- 
tcristic s and. if not. whether the Ordnance De¬ 
partment would be willing to initiate such de¬ 
velopment during the fiscal year 1919. 

"On II April 1918. the Bureau of Ordnance 
informed the Ordnance Department that it was 
interested in the Army automatic: guns I I (.9") 
and 12 and T3 (.9") guns and that it was pro¬ 
posed to make available to ilie Chief of the Ord¬ 
nance Department about 1 July 1918 S 10.000 
for the purpose of accelerating the development 
of the above listed guns. 

“On 20 July 1938, this bureau requested, after 
conferences and understandings reached by rep¬ 
resentatives of the two bureaus, that the Bureau 
of Ordnance procure 20 23-mm Madsen guns 
and ammunition for installation in .Model I 2A-1 


airplanes. The Bureau of Ordnance stated, in a 
letter dated 15 October 1918 that, as a matter of 
policy, it did not wish to equip any Navy planes 
with cannon ol foreign manufacture. Accord¬ 
ingly. procurement of additional Madsen guns 
was not contemplated. At this time, however, 
ihe Ordnance Department was again requested 
to make available whatever information might 
he available concerning the Army T2—T3 guns 
then under development. 

Based upon disappointing developments to 
date, as well as further investigation and con¬ 
versations with representatives of the Air Corps 
and Ordnance Department, this bureau and the 
Bureau of Ordnance have concluded that it is 
extiemely doubtful that we are likely to be sup¬ 
plied with aircraft cannon of Army design or 
procurement within a reasonable number of 
years. .Army Ordnance representatives arc in¬ 
clined to the same belief and. accordingly, no 
provision whatever is being made for installation 
ol guns other than those now available, such as 
the 17 mm gun. 

“Since* it is not onlv desirable but essential 

j 

that tliis bureau proceed at once with service 
tests of aircraft cannons firing explosive projec¬ 
tiles. representatives of this bureau and of the 
Bureau of Ordnance have concluded that the 
only possible manner in which such guns may 
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be acquired is by purchase of manufacturing 
rights by an American firm of a suitable foreign 
gun. I he gun which appears to offer the most 
promise in ibis respect is the Hispano-Suiza 
(Birkigt) gun and accordingly negotiations to 
this end have been under wav for some time with 

0 

the Bendix Cm p. Based upon possible procure¬ 
ment by the Navy and, possibly. Army, the Ben¬ 
dix Corp. has stated a willingness to proceed 
with negotiations toward acquirement of manu¬ 
facturing t ights, with possible delivery ol these 
guns within one year. 

"While the foregoing does not indicate a very 
satisfactory past, tlie future appears reasonably 
bright, since it now appears that we shall acquire 
the best known aircraft cannon within a period 
of approximately one year. In anticipation of 
Iulure acquirement, this bureau is making pro¬ 
vision for possible future installation of cannon 
in all applicable types, such as \T, VSB and 
\TB.” 

The Bendix Aviation Corp. was the only ade¬ 
quately equipped American factory that showed 
any interest in negotiating for a license to manu¬ 
facture the 1 lispano-Sui/a weapon. Through 
Army channels, the Bureau of Ordnance placed 
an order with Bendix for the manufacture of 20 
guns. A memorandum from a very prominent 
Navy official perhaps stated the Navy’s attitude 
about the whole business of cannon proc urement 
when he said: "We have waited so long wiili so 
little results that 1 recommend strongly any 
cannon at any price in order to get some tangible 
results. 1 note with regret that even at this late 
dale (3 June 1939) the proposal is to merely 
purchase a limited quantity for service test." 

Bendix had made numerous attempts to pro¬ 
cure American production rights even before 
the sample gun was delivered and as a result of 
the earlier inquiry. Ilispano quoted a figure to 
take under consideration. The price stipulated 
was to be S80.000 for manufacturing rights plus 
a royalty of $400 a gun, provided a minimum of 
a hundred guns a year were produced. By this 
time Bendix felt justified in taking on a contract 
of such proportions and communicated its will¬ 
ingness to enter into the agreement. 

Ilispano. however, changed the terms to $500,- 
000 plus 10 percent royalty per gun, besides a 5 


percent royalty on all ammunition produced. 
Again Bendix attempted to take steps to close 
the deal fen the manufacturing privileges and 
before it could be consummated, the price was 
again increased to §2,000,000. 

This exorbitant demand forced Bendix to 
drop all further effort to obtain license, espe¬ 
cially for an indeterminate number of experi¬ 
mental guns. It later turned out that the actual 
number to be given on the initial order was to 
be 33. of which 20 were to go to the Navy and 
13 to the Army. 

Production ol Hispano-Suiza Cannon by 
the United States 

After months of negotiating through the State 
Department and military attaches, a contract 
was finally signed on 11 December 1939 and its 
terms officially approved by the Secretary of 
War on the eighteenth of December. The agree¬ 
ment was between the United States Govern¬ 
ment and the- Suisse-Brevets-Acro-Mecaniques 
of Geneva. Switzerland, representing the Societe 
Francaisc Hispano-Suiza. The contract called for 
33 Ilispano (Birkigt) Type 404 Aircraft Guns 
and the Ordnance Department agreed to pay 
SI 15.170. or $3,490 per gun. plus $141,830 for 
59.500 cartridges, which was at a rate of $2.38 
each. Iu addition, the contract permitted the 
Ordnanc e De partment to purc hase all manufac¬ 
turing rights within a yeai for $125,000, plus a 
royalty of SI00 for each gun made. 

At the tunc the contract was signed with the 
Frcin h i nmpaiiy. our military attaches informed 
the Government that there were then four dis¬ 
tinct models of the gun, as follows: The Types 
404 caliber 20-mm, barrel length 1.600 mm, for 
motor mounting only; the 105 caliber 20-mm. 
barrel length 1.000 mm. designed to be mounted 
in turrets; the 406 caliber 23-nun, barrel length 
1,150 mm. for turret installations: and the 407 
caliber 23-nnn, barrel length 1,600 mm, for en¬ 
gine mounting. 

The Type 404 was considered the best for the 
purpose intended and interest in the other types 
was slight. Although the date of delivery for 
the first ten ol the 33 guns ordered was sched¬ 
uled for 28 February 1910. they were shipped 
ahead of time, arriving at Aberdeen Proving 
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Ground, Md., on 20 February, followed closely 

by the remainder which readied Aberdeen with 

• 

9,200 rounds of ammunition on 11 April. 

1'ests were started immediately and certain 
weaknesses were noted. Information was re¬ 
quested both from the French plant and the 
English firing ranges in order to remedy the 
various malfunctions. 

The first six guns to be proof fired at Aber¬ 
deen were turned over to the Navy for testing 
at the Proving Ground at Dahlgren, Va. The 
rest, as soon as enough rounds were fired to 
prove any degree of reliability, were sent to 
various manufacturers of Navy aircraft for in¬ 
stallation in experimental airplanes then under 
design. 

On 11 April 1940 the Navy, through its 
Bureau of Ordnance, offered to stand half the 
cost with the Army in obtaining the llispano- 
Suiza manufacturing license. On 12 April 1940 
Gen. II. II. Arnold, Chief of the Army Air 
Forces, wrote to the Chief of Ordnance, U. S. 
Army, suggesting that immediate steps be taken 
to purchase production rights to the Hispano- 
Suiza gun on as large a scale as needed, and that 
an immediate order of 400 more guns from the 
French company be placed even before taking 
up the option. He also pointed out the desirabil¬ 
ity of standardizing the weapon as soon as pos¬ 
sible. Quick action followed this suggestion and 
on 29 April 1940 the Chief of Ordnance recom¬ 
mended the immediate official adoption of the 
20-mm Hispano-Suiza cannon. 

Since receipt of manufacturing drawings of 
the gun from France would he delayed until the 
option had been officially taken up, Watcrvliet 
Arsenal, at Watcrvliet, N. Y., was ordered to 
prepare a set of drawings from a cannon sent 
there for study from the Army Proving Ground. 
As such blueprints were not considered suitable 
for contractors unfamiliar with the procedure 
necessary for mass production, all prospective 
bidders were informed that mechanical draw¬ 
ings would not be made available to them until 
they sent competent representatives to Water- 
vliet. There they would study not only the gun’s 
mechanism but likewise the accepted methods 
used for its manufacture. This was done to pre¬ 
vent or at least deter unqualified companies 
from bidding on the contract. 


As a starter it was estimated that Air Force 
needs would be 456 for the fiscal year of 1941, 
while the Navy would require 100; therefore, 
600 guns were planned for production to insure 
a surplus. However, when bids were sent out to a 
selected few firms on 10 July 1940, the require¬ 
ments had been raised to 1,202 guns. Only three 
companies bid on producing the weapon. The 
Mergenthalcr Linotype Co. was high with a 
price of $2,875.28 for each gun produced; the 
National Pneumatic Co. was next with $2,485.69; 
and the Bendix Aviation Corporation, Kclipsc 
Division, was low with SI,120.00 per gun. 

Maj. Gen. C. M. Wesson, Chief of Army Ord 
a nee, requested and received authority to reject 
all other bids and negotiate a contract with the 
Bendix Aviation Corp. for the amount of their 
offer. Bendix had a great advantage in bidding 
as its earlier and unsuccessful attempts to nego¬ 
tiate a license with the parent firm gave it in¬ 
sight not only on what would be necessary to 
meet the requirements of manufacture but also 
what the cost per unit would he. 

This favorable position, brought about by 
earlier negotiations, made it possible for the 
firm to offer a reasonable bid from the start. On 
23 September 1940 the contract was approved. 
It not only provided for the manufacture of im¬ 
mediate requirements hut also permitted the 
Army to order up to a total of 5.000 at the 
stipulated price. This act, where a major power 
officially adopted a weapon of foreign origin 
and ordered its manufacture before obtaining a 
license from its owners, was perhaps without 
parallel in ordnance history. 

Even after French drawings were available, 
those based on the one gun at Watcrvliet saved 
so much time over converting the French metric 
measurements to English units, that it was de¬ 
cided to start manufacture as originally planned, 
using the Watcrvliet prints. One of the original 
features that was overlooked in this procedure 
was the use of a braided wire driving spring. 

The contract was signed on 6 November 1940 
between the United States Government and the 
Brevcts-Aero-Mccaniques S. A., of Geneva, 

Switzerland, whereby the United States would 

• 

pay $425,000 for the drawings and engineering 
data and $35 for each gun, plus $40 royalties. 
“In other words, for each receiver made which 
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by agreement of both parties would constitute 
a gun (all other components not counting), the 
United States agreed to pay the sum of S75 
to represent royalty or manufacturing know¬ 
how.” 

The Eclipse Machine Division of Bendix Avi¬ 
ation Corp. started tooling for production and 
of 1,202 on order 500 were for the Navy. All of 
this lot were the I’ype M I, as the American-made 
weapon was initially called, with delivery sched¬ 
uled for May 1941. 

Before the first cannon came oil the assembly 
line, Army Ordnance ordered all procurement 
following the original contract be given the 
designation of M2. Subsequently this model was 
identified officially as “Gun, Automatic, 20 mm, 
AN M2 (Aircraft). The latter type would have 
a heavier receiver with slightly greater external 
dimensions. The M2 would weigh 112 pounds, 
as compared with 105 pounds lor the Ml. and 
the point of balance would be 1.07 inches fur¬ 
ther forward. The weight difference was in the 
heavier constructed receiver. The reason for this 
receiver was that the gun was originally designed 
for engine mounting which did not require as 
much support as wing installations. 

Another small difference was in the method of 
attaching the buffer system to the receiver body. 


Bendix began shipping guns late in 1941 and 
later contracts placed with the company neces¬ 
sitated a monthly production rate of 1,300 guns, 
which was attained in December 1942. Manufac¬ 
ture continued at this rate until August 1043, 
when a reduction in the Army Supply Program 
caused a cut to 1,000 guns per month. In this 
month, Bendix requested its release as a facility 
by the end of the year so that an Air f orces item 
might be manufactured in its Elmira plant. 

1 lie last 20-imn guns were completed at this 
plant in December 1943, a total of 22,042 hav ing 
been manufactured. 

I lie average unit price of the first guns manu¬ 
factured at Bendix was 51.010 each, while the 
final price charged was $458 for the basic 20-inm 
gun with all components. 

Since a new model had been authorized before 
the 500 guns ordered by the Navy were deliv¬ 
ered. the IUneau of Aeronautics asked the War 
Department to supply only the M2, disregarding 
the original order. The result was that the Navy- 
had delivered to it only 14 Ml guns. Six of them 
had been sent earlier to the Brewster Aero¬ 
nautical dorp.. Long Island City, for installa¬ 
tion purposes in the F2A—3 airplanes. These 
represented the only Ml guns actually installed 
in Navy planes. 1 he other eight remained in 
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storage in custody of the Inspector of Naval Air¬ 
craft at Long Island City, N. Y., until they were 
turned in as not being acceptable tor installation. 

The increasing Army Supply Program during 
1940 and early 1941 resulted in an over-all re¬ 
quirement of 44,747 20-mm guns. This stagger¬ 
ing number made it obvious that other facilities 
than the Bcndix subsidiary commence produc¬ 
tion. On 17 April 1941 a contract was awarded 
to the Oldsmobile Division, General Motors 
Corp., Lansing, Mich., for 9,000 guns. Olds¬ 
mobile delivered its first gun during November 
(the serial number of the weapon was 24,490) 
and by I January 1942 the company had pro¬ 
duced a total of 1,056 cannon. 

As additional demands were placed on the 
Army Supply Program, both orders and produc¬ 
tion increased until 4,000 guns a month were 
being delivered. This rate was held constant 
from November 1942 to September 1943 when, 
in order to keep a well-organized plant in opera¬ 
tion as the demand slackened, Oldsmobile’s 
quota was placed at 1,000 a month from that 
date to February 1944. Production then ceased 
entirely after Oldsmobile had turned out a 
total of 77,010 AN-M2 20-mm automatic can¬ 
non. When this firm first contracted to make the 
gun, the price was $910 each and this amount 
was gradually reduced until the last ones manu¬ 
factured were delivered at $5 10 for each complete 
unit. 

The International Harvester Go. of St. Paul, 
Minn., the next largest producer of the gun. was 
awarded a contract for an identical number of 
guns at the same time. However, its first gun 
was produced in January 1912 and it did not 
attain a capacity of 1,500 guns a month until 
May 1942. Upon receipt of additional contracts, 
an average monthly rate of 1.300 guns was held 
until September 1943 when the Army cur back 
on orders due to an excessive supply. There¬ 
after 1000 a month were manufactured until all 
work ended in December 1913. In all. this com¬ 
pany delivered 24,520 cannon. The first were 
contracted for at $840 each and this figure was 
steadily lowered until the last ones were de¬ 
livered for $465 each. 

When the Army decided in 1944 to keep one 
of the major companies as a pilot-line operator, 
International Harvester was considered. How¬ 


ever, it was not chosen because Oldsmobile 
had been tooled to manufacture at a high rate 
if the demand suddenly warranted it. 

The other company awarded a manufactur¬ 
ing contract was International Business Ma¬ 
chines Corp. of Poughkeepsie, N. Y. Only one 
agreement was entered into with this concern, 
which was in November 1931 for a total of 10,- 
500 guns. The first complete unit came off the 
assembly line in Marc h 1942 and an average of 
1.000 a month was being turned out by May. 
This figure was held consistently until the con¬ 
tract ended in February 1943. By November 
1942, it was found that production requirements 
for 20-mm aircraft cannon could be maintained 
by the three larger companies and it was con¬ 
sidered advisable that one facility he dropped. 
Since IBM was the last in the field to enter and 
had been producing at a lower rate, it was con¬ 
sidered logical to eliminate it first. After the 
10,500 guns were satisfactorily completed, how¬ 
ever. the action was delayed until the company 
had been given other war material work to com¬ 
pensate for the loss of the cannon order. 

When the first complete IBM gun was turned 
over to Army inspectors, the price was $905 for 
the basic gun. This cost was reduced as efficiency 
increased until the last 3,000 were sold to the 
Government at $565 each. 

Modifications and Attempts at Standardiza¬ 
tion 

By the time production really began with all 
companies, the United States Navy was the only 
branch of the service actually placing Ilispano- 
Suiza cannon in planes in great numbers and de¬ 
manding that aircralt designs of the future in¬ 
clude 20-mm in lieu of lighter machine gun 
armament. Unfortunately, the gun. which was 
being delivered in prodigious numbers, was not 
proving itself totally reliable in America. 

On the other hand, promising reports were 
coming in daily from the British, who had used 
practically the same procedure as our Army ord¬ 
nance engineers in getting the gun into produc¬ 
tion status. The original Birkigt Type 404 gun 
was used as the model for the Mark I. This was 
followed shortly by the Mark II. Drawings and 
a sample of this improved cannon arrived in the 



578 


THE MACHINE GUN 


United States for purposes of study and test in 
January 1912. The British strongly suggested 
that American ordnance officials confer with 
their representatives in order to accomplish an 
early standardization. It was further desired that 
all 20-mm aircraft cannon of this design pro¬ 
cured for British use be of the Mark II type, 
the principal differences between the Mark II 
and the American Ml being pointed out as fol¬ 
lows: 

1. The magazine carrier of the Mark II gun 
had a different latch; the ejector was provided 
with a buffer, and changes had been made in 
the magazine holding boss. 

“2. A heavier rear buffer was provided in the 
Mark II gun and the back plate was dovetailed 
into the receiver instead of being fitted with a 
simple groove as in the Ml gun. Inertia blocks 
were used in the breechblock slides of the Mark 
II gun. 

"3. The sear of the Mark II gun had been 
modified. 

“4. Triple wire driving spring and extractor 
springs were used in the Mark II gun instead of 
simple single-strand coil springs which were 
used in the M 1 gun. 

“5. Minor changes had been made in the muz¬ 
zle brake of the Mark II gun. 

“6. The receiver of the Mark II gun was sub¬ 
stantially different from the one used in the Ml 
gun; much heavier guide rails were used and 
the receiver itself was larger, heavier, and de¬ 
signed in accordance with British manufacturing 
methods. 

“7. The chamber of the Mark II gun was 2 
mm shallower than the chamber of the MI gun.” 

Practically all the changes suggested were of a 
minor nature and slight modifications or altera¬ 
tions would permit complete standardization. 
The main difference in the two types of gun was 
in the chamber dimensions. Since both were de¬ 
signed to use the same cartridge, it was quite 
obvious that one size would best handle the 
round. The British were very insistent that their 
measurements were better, pointing out. in par¬ 
ticular, that their chamber was slightly more 
than one-sixteenth inch shorter than the Amer¬ 
ican one. In their opinion, such a length would 
solve the problem of faint strikes, since the 
weapon was inertia fired and depended upon the 


shoulder of the chamber to offer resistance and 
position the cartridge. 

Tests were conducted at Aberdeen, F.glir 
Field, Wright Field, and Kenvil Proving Grounds 
to determine the relative merits of the British 
suggestions. The Army Ordnance engineers were 
not convinced by these tests that the British 
chamber was superior lo the American design. 
However, it was agreed on 4 April 1942 that ad¬ 
ditional trials be initiated for the purpose of 
reaching a satisfactory compromise for both gov¬ 
ernments. 

The only official action finally taken by the 
American representatives and approved by the 
Ordnance Committee was: 

“(1) That the manufacture of the American 
20-automatic gun Ml and AN-M2 be continued 
in the United Slates without modification to the 
chamber. 

"(2) Thai no chamber with the small cone 
moved one-sixteenth inch to the rear (as was 
done in the British chamber) be considered for 
manufacture in the United States. 

“(3) That the request made by British rep¬ 
resentatives that 20-mm automatic guns pro¬ 
duced in the United States for British use be, 
made with British chambers not be considered 
until after the 20-mm automatic guns Ml and 
M2 have been subjected to a thorough test in 
Great Britain.” 

After further comparative tests in late April 
1942, it was again definitely decided by the Orel 
nance Department that all American-made 20 
mm automatic guns continue to be made with 
the chambers longer by one sixteenth inch than 
the British regardless of the employment of the 
same ammunition. This decision was final as far 
as American production was concerned, but in 
no way did it change the British representative’s 
view on the longer chamber's performance. 

Oddly enough, the question was again raised, 
not by the F.nglish or our many proving grounds, 
but by manufacturers of 20-mm ammunition. 
In testing their cartridges for reliability of 
action, they encountered a series of malfunctions 
known as light-struck primers that were all out 
of proportion for such a weapon. These were not 
isolated cases, the reports coming in from prac¬ 
tically every maker of 20-mm ammunition that 
was engaged in function firing his products. 
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Since the munitions companies pointed out 
hat the faint strikes were due to lack of impact 
*11 the primer resulting from error in the gun, 
md not as a result of defective materials or 
workmanship, it was decided to conduct another 
test on an extensive scale at Aberdeen. Ninety of 
the 20*mm guns. Ml and AN-M2, selected from 
every facility producing them, were expended 
in this test with all types of ammunition, l>oth 
from accepted and rejected lots. 

A complete record was made of every mal¬ 
function during the entire test and the probable 
causes of the trouble. The engineers in charge of 
he project in the early stages of this test recom¬ 
mended that two modifications should be made 
to overcome the serious malfunctions: 

“(l) Shorten the chamber one-sixteenth inch, 
thus modifying it to approximately the British 
chamber. 

"(2) Replace the extractor spring with a solid 
plug, thus positioning the rounds by means of 
the extractor. This change would include such 
modifications to the extractor, the bolt, and the 
ejector, as were deemed necessary.*' 

The test began in June 1942 and continued 
until the last of January 1943. The final recom¬ 
mendations from Aberdeen Proving Ground 
were presented at a meeting attended by rep¬ 
resentatives of the Ammunition Branch, Indus¬ 
trial Division, Artilk.w Branch, Technical I)i- 

# 

vision, and Field Service. All present accepted as 
official four much-needed modifications that 
were to be made on all 20-mm Ml and AN-M2 
cannon: (1) The chambers were lo he shortened 
one millimeter or approximately one thirty-sec¬ 
ond inch; (2) the extractor spring would be of 
the cantilever type; (3) the standard firing pin 
was to have one sixteenth inch removed from 
the back of the key slot to give it “float”; and (4) 
the breechblock slide springs would be strength¬ 
ened. 

This sanctioned change found the Army with 
40,000.000 rounds of ammunition already 
stocked. While 50,410 guns had been manufac¬ 
tured to date, it would be easy to make external 
changes such as with the firing pin and extractor 
spring. Barrel chamber shortening, however, was 
a problem that generally cost as much in time 
and money as to make the whole barrel, to say 
nothing of the number of guns immobilized 


while the modification process was being per¬ 
formed. 

Action was taken immediately by the Indus¬ 
trial Division to put the alterations into effect. 
There still remained certain differences between 
the British Mark II and the AN-M2. As the 
British Ministry of Aircraft Production had long 
advocated having both guns manufactured iden¬ 
tically, the Army Ordnance Department ordered 
a comprehensive test in England as soon as the 
modified weapons came off the assembly line. 

At the suggestion of Gapt. E. R. S. Adams of 
the British Air Mission, two guns each from In¬ 
ternational Harvester, Oldsmobile, and Ben- 
dix were shipped to England for the purpose of 
competitive aerial tests with the Mark II. Rep 
resentatives of the Army Ordnance Department 
were present to observe the 2,000 round tests 
which were held during July and August 1943. 

Two British Mark Il’s were mounted in the 
left wing of a Hurricane fighter with two AN- 
M2's made by Oldsmobile and International 
Harvester in the right wing. Combat flying, 
dives, G-loading, straight-away, etc., were simu¬ 
lated. One stoppage was attributed to the Olds¬ 
mobile gun. I he International Harvester 
weapon had no stoppages Imt a cracked breech¬ 
block was noticed at the completion of the trial. 
Each Mark II had one sear failure and one of 
them had a cracked breech lock after 1,400 
rounds. The Bendix guns were ft red on the 
ground in competition with the British made 
guns and made a creditable showing. 

In reporting the findings of the test, Mr. Han¬ 
sen, of the British Ministry of Aircraft Produc¬ 
tion, declared: “American guns are as good as 
British guns and arc acceptable for service use.” 

Mount, Feed, and Other Modifications 

From the arrival of the first Hispano-Suiza 
cannon in this country, the problem of mount¬ 
ing was present, as the weapon was originally de¬ 
signed to fire only through the propeller hub. 
This was considered satisfactory at the lime: 
later, the British and our Ordnance Department 
obtained a method of cradle mounting from the 
French. Flic authorities, however, soon realized 
that dependence upon this one system of mount¬ 
ing would greatly restrict the gun’s usefulness. 
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Hispanc-Suiza Automatic Aircraft Cannon AN M2 with Feed Mechanism. 20-nm AN-M1. Developed from the French Chatelleraul- 

Feeder. 


I.atcr in 1910 the F.dgcwater Steel Co., Oak- 
mont. Pa., agreed to develop a type of ring-spring 
mounting in an effort to reduce the unusually 
high recoil forces always present with automatic 
cannon. Tests were first conduc ted on the pro¬ 
totypes, the T6 and T6M1, from January to 
March 1941 and they were found too heavy. On 
20 April 1942, the L6E1 was successfully tested 
and officially adopted by the Navy. It was given 
the designation, "Adapter. Gun. 20-mm. Ml.” 
Later it was named “Adapter, Gun. 20-iiim, M6” 
when a rear mounting extension was used. A 
total of 70,011 Mi s and Mb's were manufac¬ 
tured by the Edgewa icr Steel Co. 

In May 1942 after the Edgewater adapter had 
proved superior, a limited number of guns was 
produced with the M7 adapter, which, despite 
its higher number, was merely a refinement of 
the original French mount. Only guns produced 
for the British were equipped with this adapter, 
and Oldsmobile, after making 9.097, began re¬ 
placing it with the Edgewa ter adapter. 

The first Hispuno-Suiza Type 404 gun re¬ 
ceived in this country carried a large 60-cart ridge 
drum feed. Ammunition was placed in the feed 
by hand after first greasing each round. The 
spring on the drum had a preload ol approxi¬ 
mately 14 torque pounds to insure positioning 
the last round, each cartridge being placed with 
the lull tension thrust absorbed by slowly wind¬ 
ing the spring. 

This type of feed was accepted as a standard 
component of the gun until 1941. In England, 
other methods of getting ammunition to the gun 
were being experimented with that should soon 
make the use ol this cumbersome feed system 
unnecessary. But until this became a reality, 
our use of the drum continued and it was given 
the nomenclature, “Magazine, 60-round, 20-mm, 
Ml.” 


The feed, for some unknown reason, was 
manufactured as late as 1944 with little or no 
change. At this time it was improved and the 
designation changed to “Magazine. 60-round, 
20-mm, M1AL” Its characteristics were: weight, 
empty, 22 pounds; diameter, 12 inches; length, 
8 inches; and maximum height, when mounted 
on gun. IS-% inches. I lie last feature practically 
ruled it out for wing installation, because of its 
excessive overall height and small ammunition 
content. For this reason the records show only a 
very limited amount were procured for use by 
the British. And the Army Air Force was con¬ 
sidering a single experimental plane mounting 
only one gun firing through the nose that could 
have employed this antiquated feed. Vet a total 
of 29,235 magazines of this type were procured, 
6,200 from the Borg-Warner Gorp. and 23.035 
from the Seng Co., both of Chicago. 

While the drum feed was being steadily pro¬ 
duced. the devisement of a means of feeding the 
gun was being studied that would allow better 
profile while delivering a greater supply of car¬ 
tridges. The most successful method heretofore 
used on other guns was the disintegrating 
metal link belt and investigation of its possi¬ 
bilities was authorized in May 1941. During sub¬ 
sequent experimentation many different systems 
of feeding were tried. Only three gave promise 
of warranting further effort: (1) the disintegrat¬ 
ing belt and feed system devised by Watcrvliet 
Arsenal; (2) a similar method of feeding devel¬ 
oped by Curtiss -Wright Aircraft Cm p. under 
an Air Force contract; and (3) the Chatellerault 
feed mechanism initiated by t he French and later 
turned over to the British, who made consider¬ 
able improvements in it. 

Tests were conducted at Aberdeen ol all three 
mechanisms and it was reported that the Chatel¬ 
lerault. then designated the 11 El (the latest type 
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that had been received from England), gave far 
more satisfactory performance than the other 
two. It was also stated that the Chatellcrault was 
light in weight, very compact in construction, 
and capable of pulling a large belt of ammuni¬ 
tion successfully. The latest model tested was de¬ 
clared a definite improvement over the earlier 
11. as the original Chatellerault iced was 
marked. 

The most serious difficulty found with the 
basic design of this system was that, to delink the 
cartridge, a cam was used on the nose of the pro¬ 
jectile to push the round out of the belt. This 
principle made it necessary for all cartridges to 
have the same physical dimensions, which placed 
a very serious limitation on the feed, Armor-pierc¬ 
ing shells were, by their very nature, constructed 
different from high-explosive and ball ammu¬ 
nition. 

In spite of these shortcomings development 
preceded. In older to have an adequate feed sys¬ 
tem at the earliest possible moment, the experi¬ 
mental “Mechanism, Feed, 20-mm, TIFT' was 
standardized and officially named “Mechanism, 
Feed, 20 mm, AN-MI.” 

The Chatellcrault, as it was more commonly 
called when standardized, included a spring 
hand, shaft, and sprocket assembly that acted as 
a clutch to allow slipping. This prevented over¬ 
winding and acted also as a safeguard against 
breakage in case of a seizure of the ammunition 
hell. 

In the feed tested at Aberdeen the clutch band 
was fixed by welding which, if successful, elimi¬ 
nated not only many problems of manufacture, 
but gave extra strength to the vital part. The 
lest indicated that it was feasible and Aberdeen 

recommended that all clutch mec hanisms alreadv 

/ 

manufactured be attached by welding. 

While the Chatellerault feed did divorce the 
gun from the clumsy drum-type arrangement, it 
was not considered completely ideal. The Bu¬ 
reau of Ordnance in February 1943 gave the 
designation of “Mechanism, Feed, 20-mm, 
Ml FT’ to an experimental feed mechanism. It 
was the same basically as the Ml, but had a con¬ 
siderably heavier spring that required 210 
pounds of tort]ue pressure to wind it and one 
additional sprocket. It was thought by the Xavy 
that the original model did not produce the 


necessary belt pull. This modified feed was tested 
successfully at Aberdeen and standardized on 12 
June 1943 as “Mechanism, Feed, 20-mm, AX- 
MI Al.” 

The Navy then requested that it be furnished 
only this improved version; however, the Air 
Corps having expressed a preference for the Ml, 
procurement of both types of feed continued 
until August 1944. This double problem of sup¬ 
ply was then settled by the agreement of the Air 
Corps to use the AN M1AI only. 

A total ol 119,2 Ifi feed mechanisms carrying 
the designation, AN-MI or AN-M1A1, were 
produced in all. The Chicago Flexible Shaft Co. 
and the Harley Machine Division, both of Chi¬ 
cago. the F.. W. Carpenter Co., Bridgeport, 
Conn., and the National Pneumatic Co. of Rah¬ 
way, N. J., produced this item. Initial contracts 
were signed with the first three companies in 
December 1941, while the last company began 
manufacture in August 194.3. 

As the feeding ol ammunition to a gun from 
left to right, and vice versa, could be accom¬ 
plished only by changing to another Iced de¬ 
signed to work in the direction desired, it was 
necessary to make both right- and left-hand feeds. 
The following tabulation shows the number of 
left- and right-hand feeds made and whether they 
were the original or welded clutch models of the 
Ml or the improved AN-MI Al: 



I .eft hand 

Right hand 

AN-MI (Original de- 

sign). 

19.7R5 

14,782 

AN-MI (with welded 

clutch). 

53,690 

10,613 

AN-MI Al . 

6.825 

13,521 

Total . 

80.300 

38.916 


The muzzle brake and the barrel-return spring 
were considered integral parts of each 20-mm 
Ml and AN-M2 after standardization. The muz¬ 
zle brake consisted of two ferrules, a washer and 
a tubular body that had 36 ports and a like num¬ 
ber of baffles. These slots were cut on a 4f>-degrec 
angle to the axis of the bore and sloped back¬ 
wards where they caught a good amount of the 
muzzle blast, thereby absorbing a considerable 
amount of the recoil forces. It fastened to the 
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front end of the barrel and was locked into place. 
This arrangement was quite satisfactory as long 
as the 50-slior magazine was being used. With 
the advent of the Chatellcrault feed a minimum 
recoil of seven-eighths inch was found necessary 
in order to operate the feed, as the system utilized 
the force and distance of the recoil stroke to wind 
the operating spring. 

Since the muzzle brake could obviously not be 
used on all guns in the future, it was given the 
nomenclature, *'Brake, Muzzle, Ml” and fur¬ 
nished only on special order for guns having the 
M7 adapter for the 50-shot drum magazine. As 
there was no call during the war for such a 
magazine, needless to say. the use of the muzzle 
brake was indeed limited. 

As soon as the Navy saw possibilities of mount¬ 
ing the M I and AX-M2 in the wings of a plane, 
a development contract was immediately placed 
with Bendix Products Division, South Bend, 
Ind., for the origination of a system of hydraulic 
charging by remote control from the cockpits. A 
prototype was completed and satisfactorily tested 
at several aviation ordnance proving grounds. As 
a result, the Navy Department requested the 
Army to procure a sufficient quantity of such 
chargers to equip all intended Navy installations. 

To comply with this sudden demand for the 
accessory, an order was placed with Bcndix with¬ 
out specifying a certain number. The company 
was simply to make as many as possible in the 
shortest time. In all Bendix manufactured 45,- 
748 of this type of cliaiger. During the early 
stages of procurement all were sent to the Navy- 
separate from the gun hut later it was decided to 
equip each new weapon with the charger. The 
Navy received all the hydraulic chargers made 
by Bendix during the war, as the Air Corps had 
a method all its own of retracting the filing as¬ 
sembly by means of manual operation from the 
cockpit for the few 20-mm cannon it used. And 
the British used a pneumatic system ol reloading 
that was manufactured in England. 

When the United States received its first Ilis- 
pano-Suiza cannon in 19.S8, the ti iggei actuating 
mechanism was considered part of the firing as¬ 
sembly. It was operated by the Bowden Cable 
Control System, with which the pilot released 
the scar manually by means of a flexible shaft 
operating through a hollow tube. During all the 


stages of manufacture of the Ml this type of de¬ 
vice was used and was included in all drawings 
of the bring mechanism, 1 lie blueprints per¬ 
taining to this part of the gun refer to it as the 
' Platex Sear Cover Assembly.” 

I he Army Air Force was the first of the serv¬ 
ices to become interested in tripping the sear by 
use of an electrical unit known as a solenoid. At 
its suggestion the Magna vox Co. of Fort Wayne, 
Ind., in May 1941 contracted to experiment with 
and develop an electric trigger actuator. The re¬ 
sults of these efforts was known as the “Solenoid, 
G17” and it was so successful that both t he Army 
and Navy specified that all future guns for their 
use be equipped with the device. 

However, the British still clung to their orig¬ 
inal method of manual firing and continued to 
order their guns with the original Bendix cable. 
In order to avoid misunderstanding in ordering 
of the right parts, the manual release was given 
the designation “Mechanism, Scar release, Ml 
and was treated thereafter as a separate com¬ 
ponent of the guns and not an integral part. 

barer when the system of “types” was adopted 
in order that a gun and certain special parts he 
included merely by ordering a certain code desig 
nation, it was decided that all guns for Ameri¬ 
can use would be furnished with the GI7 sole¬ 
noid and all British ones with the original sear 
cover and manual trip. When the electric trigger 
actuator had been established as an oflicial ord¬ 
nance item, it was assigned the nomenclature 
“Trigger, Electric, AN-Ml.” 

Types of Hispano-Suiza Cannon 

From tlie very first there was a continuous ef¬ 
fort to produce improved mountings, feed sys¬ 
tems, and trigger actuating devices. The latter 
two were done by authority of the Air Force. In 
order that someone stand responsible for the pro¬ 
curement of these essential components, the Ord¬ 
nance Committee, which alone had the authority 
to do so. took action so that all future orders 
should he placed in such a manner as to prevent 
the ordering of 20-mm accessories unusable on 
the installation intended. 

In order to simplify the requisitioning of 20 
mm cannon, every combination of gun and com¬ 
ponents used by the Army, Navy, and British 
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was assigned an identifying type designation. 
After much discussion and arbitration it was de¬ 
termined that seven different types would be 
required to fill every known need. These groups 
are given below to clarify the purpose of this 
much needed act: 

Type A— Atr Coups 

20-mm Gun. AN-M2, with the following 
coni|x>nents: 

20-mm Adapter. AN-M1 
Electric Trigger, AN Ml 
Manual Charger, M2 

Type 13—Air Corps 

20-mm Gun, AN-M2, with the following 
components: 

20-mm Adapter, M6 
Electric Trigger, AN-M1 
Manual Charger, M2 

Type G— Air Corps 

20-mm Gun, AN-M2, with the following 
components: 

20-mm Adapter, M7 
Electric Trigger, AN-Ml 
Manual Charger, M2 

Type D—Air Corps 

20-mm Gun, AN-M2, with the following 
components: 

20-mm Adapter, M7 
Electric Trigger, AN-Ml 
Manual Charger, M2 
Muzzle Brake, Ml 

Type E—Navy 

20-imn Gun, AN-M2, with the following 
components: 

20-mm Adapter, AN-Ml 
Electric Trigger, AN-Ml 
Hydraulic Charger, M2 

Type F— British 

20-mm Gun, AN-M2, with the following 
components: 

20-mm Adapter, M7 
Sear Mechanism, Ml 


Type G—British 

20-mm Gun, Ml, with the following com¬ 
ponents: 

20-mm Adapter, M7 
Sear Mechanism, Ml 

In February 1944 production of all 20-mm M 1 
and AN—M2 cannon ceased. Although no use 
was ever found for the Ml guns, since there were 
almost no serious attempts at engine mountings, 
it was as late as 1G October of that year before 
the gun was declared obsolete. 'Total production 


of the 20-mm AN-Ml and M2 weapons was as 
follows: 

Navy. 

. 21.228 

Air Force. 

. 13,272 

international Aid 
Storage: 

. 44.178 

Serviceable 

.19,042 

Unserviceable . . 

. 35,955 (long chambers) 

'Total storage .. 

. 54,997 

Lost or expended 

. 688 

Total . 

. 134,663 


T26 and Other Modified Hispano-Suiza 
Cannon 

Since the protection of her carriers from heavy 
bombers called for a fast-firing automatic can¬ 
non, the United States Navy logically took the 
initiative in the development of the Hispano- 
Suiza. As early as December 1942 the Navy’s 
Bureau of Ordnance requested that the Army, 
which had the responsibility of production, study 
the possibility of shortening the barrel and mak¬ 
ing oilier refinements. 

On 18 January 1943 Aberdeen Proving 
Ground began a series of tests to show the effect 
on muzzle flash, velocity, dispersion, rate of fire, 
reliability of action, and trunnion loads. Five 
AN-M2 guns with barrels shortened G, 12, 15, 
18, and 20 inches, respectively, were given severe 
function tests to determine which was the most 
effective. 

In July 1943 the Ordnance Committee de¬ 
cided that, in the event the tests at Aberdeen did 
prove successful and a substantial amount could 
be removed from the barrel length without in¬ 
terfering with the gun’s performance, certain 









20 MM GUN TYPE DESIGNATION CHART 



BASIC GUN • 20 MM Ml OR 20 MM AN “ M2 



BASIC GUN - 20 MM Ml OR 20MM AN - M2. TYPE A, 20MM AN * Ml ADAPTER, ELECTRIC TRIGGER AN-Ml. MANUAL CHARGER M2 




BASIC GUN - 20 MM Ml OR 20 MM AN-M2, TYPE B, 20MM M6 ADAPTER, ELECTRIC TRIGGER AN’Ml. MANUAL CHARGER M2 
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BASIC GUN * 20MM Ml OR 20 MM AN-M2. TYPEC. 20MM M7 ADAPTER. ELECTRIC TRIGGER AN - Ml. MANUAL CHARGER M2 
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BASIC GUN • 20 MM Ml OR 20 MM AN" M2. TYPED, 20MM M7 ADAPTER. ELECTRIC TRIGGER AN - Ml MANUAL CHARGER M2. MUZZLE BRAKE Ml 



BASIC GUN * 20 MM AN - M2, TYPE E. 20MM AN - Ml ADAPTER. ELECTRIC TRIGGER AN - Ml. HYDRAULIC CHARGER Ml 




BASIC GUN * 20MM Ml,TYPE F, 20MM M7 ADAPTER. SEAR MECHANISM Ml 
BASIC GUN - 20MM AN*M2.TYPE G.20MM M7 ADAPTER. SEAR MECHANISM Ml 
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other specifications should also be incorporated 
in the redesign of this weapon. There were defi- 
luite disadvamages in the use of the AN-M2 gun 
(mounted in aircraft, mainly because of its profile 
and weight. With the feed in place, the silhou¬ 
ette was very bulky, and often the weajjon had to 
be installed in planes at various angles, some¬ 
times even sideways. This not only handicapped 
die problem of mounting bur wasted space and 
made the correct placement of feed c hutes most 
complicated. 

While the Chalellcrault feed was a distinct ad¬ 
vantage over the original 60-shot drum, it was 
not considered the ultimate in feeding and it 
was quite apparent that if the over-all height 
could he lowered and the weight of the entire 
assembly reduced, it would indeed be a progres¬ 
sive step forward. 

With these points in mind, the Ordnance 
Committee took action on 22 February 1043 to 
authorize the development of a 20-mm gun with 
characteristics which, if met, would make the 
weapon practically the equivalent o! a greatly 
refined Hispano-Suiza cannon. The specifica¬ 
tions, as given by the committee, are as follows: 

“I. The gun to be developed should be ca¬ 
pable of using existing ammunition for the 20- 
mm Gun, M2. 

"2. I ced should be of the disintegrating link 
belt type, without involving a separated transfer 
as in the case of a magazine throat. 

“3. M ust be capable of taking different lengths 
of projectiles. 

4. Rate of fire to be 575-650 rounds a min¬ 
ute. 

“5. File gun should be of the sell-locking semi- 
blowback type. 

‘ 6. I lie round in the gun must be controlled 
at all iinits. 

‘ 7. Feed must I>c left or right hand without 
the addition of extra parts. 

‘ 8. licit pull should be at least 75 pounds or 
the limit permitted. 

"9. II possible, the M3 Link (used in the Ml 
Feed) should be used." 

The tests requested by the Navy at Aberdeen, 
to determine how much the barrel length of the 
20-mni AN-M2 could be shortened, showed that 
15 inches could be removed with no appreciable 
muzzle Hash and with a velocity drop ol only 80 

sy 


feet per second. At the same time reports from 
Great Britain showed that the British likewise 
were refining the aircraft cannon based on the 
Birkigt or Hispano-Suiza principle. They had 
successfully removed 25 pounds in weight from 
the original design and had shortened the barrel 
by 12 inches. The weapon used for these experi¬ 
ments was the Mark II and the work had pro¬ 
gressed so successfully that it had already been 
given a designation “20-imn Automatic Gun. 
Mark V.” 

Oldsmobile Division of General Motors had 
been given authority by the Ordnance Depart¬ 
ment to carry oil research and development in 
this country on the contemplated improvement 
of the gun. By July 1943 Oldsmobile completed 
the refinement of an AN-M2 following the Brit¬ 
ish pattern with a weight reduction of 27 pounds 
and a barrel 12 inches shorter in length than 
the original specifications. The rest of the mech¬ 
anism was unchanged. 

The Ordnance Committee acted to procure a 
number ol these modified guns so that Navy 
flyers could also test them. It likewise recom¬ 
mended that the weapons be still further modi¬ 
fied and stated that they should have these char¬ 
acteristics: 

"1. Reduction in weight ol approximately 
25 pounds. 

"2. Decrease in barrel length, 15 inches. 

"3. Capable of using the standard Ml 
Adapter. 

"4. Muzzle velocity to be reduced not more 
than 80 f/s. 

“5. 1 lave a cyclic rate of approximately 750 
shots per minute. 

“6. Capable of tiring with the bolt closed 
and locked. 

"7. Capable of using a nonadjustable ring 
spring adapter." 

The lightweight version built to conform to 
the above specifications was to be given, upon 
completion, the designation ‘‘20-mm Automatic 
Gun, 126." The immediate modification of 14 
standard AN-M2 guns was authorized on 7 Oc¬ 
tober 1943. 

Army Ordnance combined this project with a 
development problem given it in July 1943 when 
the Commanding General, Army Air Force, ur¬ 
gently requested that work be started on a 20-nun 
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aircraft cannon with the ability to fire from a 

4 

dosed and locked bolt. A limitation was placed 
on the time required to fire the gun of no more 
than one-hundredth oi a second between sear 
release and the instant the projectile clears the 
muzzle. 

Ordnance Department personnel believed that 
this could he done and added it to the intended 
improvements then being undertaken. A num¬ 
ber of commercial firms were contacted and 
Watervlict Arsenal was also asked to investigate 
the problem and offer a solution. 

Oldsmobilc Division of General Motors was 

to undertake the devisement ol a svstem of me- 

# 

chanically firing the weapon from a locked and 
closed bolt. The result was to lx given the test 
designation ' 20-nun Automatic (inn. T27The 
I’nitcd Shoe Machinery Co. was asked to under- 
take a similar project, the nomenclature given to 
it being “20-mm Automatic Gun, T25." 

Watervlict Arsenal, in being assigned the task 
ol fil ing from a locked bolt, was given two means 
of accomplishing it: By percussion, the gun to he 
known as "20-nnn Automatic Gun. 1-28": and 
by electric: ignition, using electric primed ammu¬ 
nition. to be known as ‘‘20-nnn Automatic Gun, 
T29. M 

This work was undertaken so that the possi¬ 
bilities oi firing the AN-M2 liotn the front 
scared position could he proved. If accomplished, 
it permitted the syn<htoni/aiion of the weapon 
not only for firing through the propeller arc but 
lor turret use as well, since employment of a 
synchronized fire interrupter could maintain po¬ 
sition control throughout firing with no possible 
danger to the ship structure. 

On 7 October 1943. 20 AN-M2 guns were au¬ 
thorized for issue to the above mentioned facili¬ 
ties for modification. On the same date the Navy 

# 

Bureau of Ordnance requested that six 20-mm 
T2f> guns be furnished it for test purposes. On 
12 October the Air Force made a similar demand 
for -10 guns. Both activities also asked for w<x)dcn 
mock ups to send to airplane manufacturers in 
order that design changes in mounting could be 
act ouiplished. 

By December 1943 prototypes of both the T28 
and T29 had been produced and were tested at 
Aberdeen Proving Ground. Fach weapon was 


constructed for firing with the boll in the locked 
battery position, one employing percussion igni¬ 
tion and the other electric. 

A pilot model, having features of both the 
4 28 and the T29, also made its appearance at 
this time. It was successfully fired, using bolts 
from the 128 and T29 alternately. In view of the 
advantages resulting from this combination, it 
was considered highly desirable to concentrate 
on developing it. The Ordnance Committee or¬ 
dered the cessation of the separate 128 and T29 
programs and gave the new weapon the official 
nomenclature, “Gun, Automatic. 20-mm, T81." 

In January 1944 the Navy asked that 2.5 of the 
4 31 version he sent to it as soon as possible for 
the purpose of testing. 44ic Army Air Force like¬ 
wise requisitioned 51 with the option of an addi¬ 
tional order if it proved satisfactory. 

I he speed with which the whole matter moved 
is shown by a letter from the Bureau of Ordnance 
to the Office of the Chief of Ordnance on 12, 
February 1944 in which a requirement for 23.- 
320 guns of the T3I specifications was to he de¬ 
livered to the Navy in 1944. The Army asked for 
a thousand a short while later. 

These demands were made before the specified 
modifications could have possibly been given the 
endurance firing so necessary for establishing re¬ 
liability. Fhe tremendous Navy order, with all 
future aircraft design committed to a weapon 
that had not been proved, certainly showed great 
faith in the mechanism. | 

The International Harvester Co. plant at St. 
Paul. Minn., having filled its contract and pro¬ 
duction having stopped on the AN-M2 in De¬ 
cember 1943, was given an order in January 
1944 to begin making the T31 for which there 
was already a terrific demand. This company 
notified the Industrial Branch of the War l)e- 
p.ntmcnt that the 131 could he easily produced 
by modification of AN-M2 guns. This took care 
of two things: First, only modification of an 
existing weapon would he necessary: second, 
there were in storage thousands of 20-mm AN-I 
M2 guns that did not meet the requirements oi 
the latest drawing revisions. W hile these guns 
were being brought up to date, they could at the 
same time be converted to meet the specifica¬ 
tions set forth for the T31. Many of them were 
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returned to the St. Paul plant and on 10 July 
1941 the first 20-nim T31 appeared. Between 
that date and 20 September a total of 2.455 "tins 
had been modified, and a sc beduled rate of 1.250 
»uns per month was set as necessary to fill the 
demand. By May 1945 a total of 12,083 weapons 
had been converted from AN-M2 to the lighter 
weight T31, at which time all alteration ceased. 
The modification of the M2 to the later designa¬ 
tion was done at a price of S625 per gun. 

The Oldsmohile Division of General Motors 
was the other main contractor for the T31 guns. 

On lb February 1944 an initial order for 50 

$ 

weapons was plated with it. followed by a Navy 
requisition lor over 12.000 guns. Large quan¬ 
tities of AN-M2 guns, whit h had not been mod¬ 
ified to meet the latest revisions, were returned 
to Oldsmohile from storage to be changed into 
T3I mechanisms. 

The first such weapons were produced by this 
firm in August 1914 and, as of 30 September 
1944. 621 guns had been shipped. A rate of 1.400 
guns per month was attained by October 1944 
and this schedule continued until May 1945, at 
which time a total of 20,163 weapons had been 
converted. The final unit price of the Oldsmo¬ 
hile 131 was S4I2. 

The combined number of T31 mechanisms 
from International Harvester and Oldsmohile 
was 32.316. Eighty additional ones were pro¬ 
cured by Research and Development Service, 
making a total production ol 32.426 c annon. 

Meanwhile experimentation continued on the 
feed mechanism for the 20-mm cannon, because 
of the limitations of the Ml, or Chattelerault. 
mechanism. Development of the feed mecha¬ 
nism. T4, which had been carried on at Curtiss- 


Wright Field, was transferred to Oldsmohile, 
under the designation 'Mechanism, Feed, 20- 
mm, Til." A preliminary test of this version 
was made on 10 |une 1943. which gave evidenc e 
that it was the most promising of any feeder 
built to that date. It proved capable of lifting 
105 rounds and its outside dimensions were 
much more compact than those of the Ml. 

The 1 14 used a new link named “20 nun 
Metallic Belt Link, T23." This link had no 
tendency to he cammed off the cartridge during 
handling and increased the flexibility of the 
ammunition belt. 

In July 1943 a test of the mechanism was made 
at Aberdeen, during which over 5,000 rounds 
were lired. Maximum lilting capacity was found 
to be 110 to 120 rounds, and, after minor mod¬ 
ifications, was found to function properly in all 
positions. Endurance qualities were also quite 
satisfactory. 

w 

The Air Force and the Bureau of Ordnanc e 
urged that development of the I l l feed be ex¬ 
pedited. An initial order of 30 feed mechanisms 
and 55,000 belt links was authorized on 7 Oc¬ 
tober 1943. Additional procurement was later 
icquisiiioiicd and on 6 April 1944 a requirement 
of 550 T14 mec hanisms, to l>c supplied by July 
of that year, was approved by the Subcommittee 
on Aircraft Armament. 

On 12 February 1944 the Chief of the Bu- 
reau of Ordnance established a requirement for 
approximately 30.000 feed mechanisms, T14, 
enough to provide one lor each 20-mm light¬ 
weight gun needed by the Navy, together with 
necessary spares. Standardization of the mecha¬ 
nism was approved on II May 1944 as the 
"Mechanism. Feed. 20-mm, M2." 





588 


THE MACHINE GUN 


Performance of Hispano-Suiza Cannon 
During World War II 

It soon became apparent that the Navy would 
be the largest user of the 20-mm cannon; in 
fact, records show that this branch of the service 
mounted over 90 percent of the cannon actually 
placed in American aircraft. The first 20-mm 
Hispano-Suiza automatic gun in a mock up by 
the Navy was installed at the Bureau of Aero¬ 
nautics test facility, then known as the Aircraft 
Armament Unit, Norfolk, Va., on 11 March 
1912. 

There was nothing slow about the Bureau of 
Aeronautics on armament dec isions, for the gun 
was officially accepted lor aircraft use the next 
day. The installation was in the wing of an 
SB-2C which had been shipped separately by 
the Curtiss-Wright Aeronautical Corporation, 
Columbus, Ohio, in order to proof fire the new 
cannon. 

The Aircraft Armament Unit continued to 
test the weapon in its mock-up mounting and 
it was as late as August 1948 before the guns 
were actually placed in the planes at the factory, 
SB-1C, serial number 200, being the fust to be 
so armed. It was quickly followed by plane num¬ 
ber 50, SB-2C. 

This aircraft, the scout bomber type, proved 
to be one of the most widely used during the 
war and the resulting damage inflicted upon the 
enemy by Naval pilots was tremendous. How¬ 
ever, the records reveal such destruction was 
done by dive bombing rather than by the use 
of the 20-mm cannon. The SB-2C first reached 
tlie combat area on 11 November 1948 and its 
first action took place in March 1944. 

As an innovation in Navy ordnance, factory 
representatives accompanied the new cannon to 
the front. These expert technicians sent back 
voluminous reports that explained that the mal¬ 
functions that did occur were due to one of 
three things: failure of the feeder, bad ammu¬ 
nition. and improper maintenance. Their zeal 
in clearing the gun itself in every instance casts 
doubt on the validity of the reports. 

Available records show that the AN-M2 was 
installed in 5.800 Naval planes requiring the 
total mounting of 11,000 guns. The SB-2C and 


SB-W aircraft were the principal planes carry¬ 
ing this weapon into combat, along with a very 
limited number of F4U-lCs. Statistics on enemy 
aircraft shot down in World War II credit the 
AN-M2 in SB-2C aircraft with destroying few 
enemy aircraft. The F4U-1C planes brought 
down an even smaller number. Ilowever, it must 
be remembered that the primary mission of the 
SB-2C was not to shoot down aircraft. 

The United States Navy has always permitted 
the introduction of evidence even when con¬ 
trary to what it would like it to be. There ex¬ 
isted two distinct schools of thought on the re¬ 
liability of the gun. One was that the 20-mm 
Hispano-Suiza automatic cannon could not be 
considered satisfactory as an aircraft weapon as 
long as it was necessary for the ordnanccman to 
coat the cartridge case with a heavy lubricant or 
wax. The other was that this was unimportant 
as long as it bettered the performance of the 
wea|x>n. But everyone even remotely connected 
with weapon development agreed on one tiling, 
namely, that 20 millimeters was the minimum 
caliber lot aerial warfare. 

During war all that can be done is to install 
and make function as reliably as possible that 
which is issued. With the mounting of the 20 
mm cannon in Navy planes a scries of malfunc¬ 
tions began that could not be properly cor¬ 
rected at the time because manufacture was at 
the peak of production. The slightest change 
would practically mean retooling. The most 
serious problem was the oversize chamber. 
There still remained considerable variance in 
dimensions between the chambers of the Brit¬ 
ish and American cannon, even alter the latter 
chamber was made one thirty-second inch 
shorter. 

Due to an outmoded agreement of long stand 
ing, everything above caliber .60 in the Army 
is considered artillery and the manufacture of 
the Hispano-Suiza cannon therefore came under 
this classification. In other words the produc¬ 
tion of this high-speed machine gun was done 
under artillery manufactuiing tolerances. The 
resulting poor mating of parts, coupled with 
the inherent fault of all gas-operated weapons 
whereby the breech locking key in the receiver 
is immovable and the position of the gas port in 
the barrel is permanently fixed, made it impos- 
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sible to adjust the relationship between barrel 
and breech loc k to establish head space. Thus 
the most vital measurement in any automatic 
weapon was governed by chance in this instance. 

An unfortunate discovery was that chamber 
errors in the gun could be corrected for the mo¬ 
ment by covering the ammunition case with a 
heavy lubricant. If the chamber was oversize, 
it served as a fluid fit to make up the deficiency 
and, if unsafe head space existed that would re¬ 
sult in case rupture if ammunition was fired 
dry, then the lubricant allowed the cartridge 
case to slip back at the start of pressure build up, 
to take up the slack between the breech lock 
and the breech lock key. I lad this method of 
“quick fix” not been possible, the Navy would 
have long ago recognized the seriousness of the 
situation. In fact, this inexcusable method of 
correction was in use so long that it was becom¬ 
ing accepted as a satisfactory solution of a neces¬ 
sary nuisance. 

This state of affairs continued until the war’s 
end, at which time all complaints and suggested 
improvements were carefully evaluated by the 
Chief of the Bureau of Ordnance, and a letter 
outlining past faults and suggesting improve¬ 
ments was dispatched on 26 December 1915 
from that authority to the Army’s Chief of Ord¬ 
nance under the subject, “Reactivation of Cer¬ 
tain 20-mm Automatic Gun Development Proj¬ 
ects and 20-mm Ammunition Development 
Projects—Request for.” The following para¬ 
graphs are quoted from the letter: 

“There is a firm requirement on the part of 
the Navy Department for use of 20-mm auto¬ 
matic guns in practically all Navy combat air¬ 
craft currently in design and currently desig¬ 
nated combat operational aircraft . . . 

"The 20-mm automatic guns M2 and M3 in 
their present stage of development have certain 
objections and defects which make continued 
development of this type weapon highly desir¬ 
able. The following features arc considered ob¬ 
jectionable and are believed capable of im¬ 
provement: 

“(a) The profile of the gun is too bulky for 
proper installation in VF type wings. 

*'(b) The cyclic rate of the gun is too low. 

“(c) The belt pull is too low. 


“(d) It is believed that the over-all weight 
of the gun and its associated equipments can be 
materially reduced. 

“(e) Tiie accumulated tolerances in the 
manufacture of (he weapon are too great to give 
uniformly efficient operation in these guns. 

. . Other objectionable features which are 
believed capable of rectification are listed be¬ 
low: 

“(a) The need to oil the ammunition prior 
to loading for use in this weapon is undesirable. 
Self-lubricated ammunition, or the elimination 
of the need for lubrication, is strongly desired. 

“(b) The ballistics of the projectile can 
stand much improvement. It is believed that 
ballistics similar to that of the Caliber .60 pro¬ 
jectile can be closely approximated. 

“(c) It is believed dial an electrically 
primed round can be developed lot* the gun 
which will give more efficient performance. 

"(d) The ammunition should be manufac¬ 
tured to 6t the chamber of the gun in which it 
will be fired and not to fit two of these weap¬ 
ons—namely, the American and British 20-mm 
automatic guns. 

“From the above, it can be seen that the 
Navy’s need for improvement in the gun and 
ammunition is immediate and will be continu¬ 
ing until the Army’s long range development 
program of an optimum gun lor aircraft mate¬ 
rializes. It is understood that the optimum gun 
will require from 15 to 25 years for development 
to be completed. Continued improvement in the 
present cannon will certainly contribute mate¬ 
rially in experience gained to the development 
work leading toward the optimum gun. . . . 

“Inasmuch as the Chief of Ordnance is defi¬ 
nitely interested in this development program, 
tliis Bureau wishes lo indicate its active interest 
in and requests that the following program be 
undertaken: 

“(a) Improve the present 20-mm Auto¬ 
matic Gun M3 for immediate needs. 

“(b) Continue development projects of 
such guns as the 20-mm T32 and T33 to arrive 
at a reliable lightweight, high performance gun 
within die next four to six years. 

“(c) Improve the ammunition for these 
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guns in order to achieve a family of matched 
projectiles of relatively high performance. 

“(d) Through the experience gained in this 
development program obtain information, data 
and experience which, combined with current 
gun research for an optimum gun, might mate¬ 
rially aid in the development of an optimum 
gun for aircraft within the next ten to fifteen 
years. 

“To support such a program, this Bureau will 
initiate projects complementary to those under¬ 
taken by the Ordnance Department (ASF) to 
provide competent and experienced personnel 
and afford Navy Ordnance facilities to assist in 
the program. In addition, this Bureau will fur¬ 
nish funds to support a proportional part of 


this development program as established by the 
estimates of the Chief of Ordnance.” 

This letter resulted in the cooperation of the 
Army, with Navy engineering personnel, fa¬ 
miliar with the conditions that needed remedy- 
ing, in solving the various problems. Today, 
barely five years after the war, every point 
brought out by the Navy’s Chief of the Bureau 
of Ordnance has been answered. Nothing was 
basically wrong with the weapon. Ils wartime 
performance, good or bad, was the result of hav¬ 
ing been bought in desperation, put into mass 
production without first having been adequately 
proved, and then modified regularly to meet a 
future commitment before the previous .model 

had been made to function reliably. 

* 


Chapter 15 

FURRER AUTOMATIC AIRCRAFT CANNON 


The Swiss Air Force in 1933 introducer] an 
aircraft cannon designed by its well known in¬ 
ventor, Col. Adolf Furrcr. This officer orig¬ 
inated a system that employed short recoil for 
operational energy and a clever method of tim¬ 
ing the weapon to fire slightly out of battery 
while securely locked. This last feature per¬ 
mitted high rates of fire and gave a definite 
buffing action on the counterrecoil stroke. 

Fhe first Furrer aircraft cannon was 20-mtn. 
air cooled, belt fed and short-recoil operated, 
with a quick-change barrel having an attached 
bolt assembly. All Furrer mechanisms arc highly 
characteristic of the Swiss genius for precision- 
made instruments, being composed of a multi¬ 
plicity of intricate components that perform re¬ 
liably but do not lend themselves to mass pro¬ 
duction. 

The aircraft models, regardless of caliber, had 
the following details in common: (1) Feeds in¬ 
terchangeably from left to right and vice versa; 
(2) possibility of mounting for either fixed or 
flexible; (3) a built-in rounds counter to give 
the gunner an instant check on ammunition 
supply; (4) feed pawl disengagement for bring¬ 
ing the bolt home on an empty chamber to pre¬ 
vent cook-off: (a) a non-disintegrating metal belt 
that did not separate when the cartridge was 
pushed out; (6) muzzle booster and front bar¬ 
rel hearing; (7) considerably larger barrels than 
usually employed with the same mechanism in 
ground work: and (8) single grips in place of 
the conventional two-grip (or spade) arrange¬ 
ments. 

The first models made for the Swiss Air Force 
were designed for firing through the hollow pro¬ 
peller hub in a Hispano-Suiza engine at the rate 
of 400 shots a minute. It is of unusual interest 
to note that the official armament of the Swiss 
service was all designed by Furrer and govern¬ 
ment produced. T he small arms manufacturing 
arsenals near Berne were committed to produce 


every automatic weapon used by all brandies 
of the Swiss service, despite the fact that two of 
the leading commercial types of automatic can¬ 
non (Hispano Suiza and Oerlikon) were also 
manufactured within the borders of Switzerland. 
This shows, if nothing else, that this govern¬ 
ment had unlimited faith in the Furrer action 
and exploited its possibilities to the fullest. 

After the engine-mounted 20-mm gun came 
a 34-tnm version with an identical action that 
was looked upon with great favor because of 
the larger explosive chaige in the projectile. The 
muzzle velocity of 3,445 feet per second coupled 
with a cyclic rate of 350 rounds per minute made 
it a very formidable aircraft and antiaircraft 
weapon. 'Fhe cartridge case used in both guns 
was of the type known as rimmed and was fed 
into the weapon by a metallic open-type link. 
The 34 mm was not only adapted to wing 
mounting but to turret installations, the syn¬ 
chronization of the weapon making it one of the 
few automatic cannon that lent itself easily to 
turret mounting. 

The cycle of operation of all Furrer aircraft 
cannon is the same, regardless of caliber. After 
the bell, or magazine, is put into place, bringing 
the cartridge in position to be picked up by the 
bolt lace, the action is completely retracted. 
When released, the compressed driving spring 
gives the firing mechanism a thrust forward. As 
the holt face conies abreast of the rear of the 
feeding system, a loaded round is shoved for¬ 
ward into the chamber. On the last fraction of 
an inch of forward travel the toggle joint is 
forced into line and locks, cocking the piece. The 
weapon is now loaded, ready to fire. 

The scar is rotatable in the breech-bolt frame, 
and upon being actuated, pivots, releasing the 
firing pin to fly forward under tension of its 
spring and strike the primer of the cartridge. 
This in turn fires the charge. For the first frac¬ 
tion of an inch of recoil the barrel is rigidly 
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connected with the barrel extension and bolt. 
During this time it slides under action of recoil 
in the guides cut in the stationary receiver. The 
breech-bolt frame contains the bolt which is also 
moving rearward and is connected by a link with 
the front end of a pivoted member, also in the 
form of a link. 

The latter is rotatablv mounted in the breech- 

i 

bolt frame on a pivot. The rear end is connected 
by means of a pin with one of the supporting 
links, the other end of which attaches to the bar¬ 
rel extension. The bolt onlv becomes unlocked 
from the barrel alter the barrel and breech bolt 
have reached a point where a projection in the 
stationary receiver breaks the straight-line ac¬ 
tion of the pivoting links. This allows the bolt 
to open slowly to produce initial extraction. To 
complete the function, it carries back the fully 
loosened cartridge held to its face by the ex¬ 
tractor. 

The first breaking action of the links with¬ 
draws the firing pin slightly within the bolt face. 


The continued recoil movement not only hold 
the firing pin in this position but carries tht 
cartridge to a point where its base collides with 
an ejector built into the receiver. Ilerc tht 
empty cartridge case is pivoted and ejected 
through a slot opj>osite the one through which 
it was fed. With the barrel extension being un¬ 
locked from the bolt, the barrel remains in 2 
retracted position. The bolt having completed 
its full recoil stroke starts counter movement 
and the boll lace, when in position, picks up 
the incoming round out of the feed way ready 
for chambering. 

At this time the projection on the firing pin 
catches the sear mounted in the barrel exten 
sion. In the final act of locking, the bolt com¬ 
presses the firing-pin spring. When rite bolt and 
barrel are locked, the continued thrust of the 
driving spring then shoves the retracted barrel 
assembly into battery. If the trigger remains de¬ 
pressed, the sear releases again, firing the cham¬ 
bered cartridge. 


Chapter 16 

AMERICAN ARMAMENT AUTOMATIC AIRCRAFT 

CANNON 


When the mania for shell gun" mounting in 
planes was at its peak on the Continent and the 
revival of interest in air-borne cannon made the 
military authorities of all countries review what 
armament their own air forces had available, 
the American Armament Co., of New York City, 
announced in 1933 the development of a 37-mm 
automatic cannon designed primarily for avi¬ 
ation armament. 

The director of the company, Mr. I. J. 
Miranda, and its chief engineer, Mr. B. P. Joyce, 
who claimed to have designed the weapon, not 
only jmadc many trips abroad to interest major 
powers seeking just such an automatic arm but 
also made many claims for their weapons that 
wore seized ti|x>n by writers for various aviation 
magazines and ordnance publications. Mr. \V. S. 
Shackleton, of London, who was the firm's for¬ 
eign representative, also published numerous 
articles on the virtues of this 37-mm automatic 
aircraft cannon. 

The air-cooled, clip-fed weapon used long re¬ 
coil for operation, and its rate of full automatic 
fire was (50 shots a minute, with a ridiculously 

low* muzzle velocity of 1,200 feet a second. This 

• 

is not surprising when the mechanism is exam¬ 
ined closely and compared with others already 
in existence. For. notwithstanding the manu¬ 
facturing claim that the mechanism was new in 
principle and was designed “just for aircraft.” 
it goes back to World War I, being nothing 
more or less than a conversion for air use of the 
Puteaux cannon developed both in the United 
States and abroad. 

The first country to become interested in the 
gun was Poland. It was not impressed by the low 
muzzle velocity and contracted with the Ameri- 
can Armament Co. on the condition that the 
speed of the projectile be substantially in¬ 
creased. The Polish Government posted a bond 


with a netitial agent equal to the cost of manu¬ 
facture and demonstration of the weapon. This 
would be turned over to the company if the tests 
were successful. The agreement stipulated that 
muzzzle velocity and ballistics would be ini- 

m 

proved. At the trials in Poland in competition 
with the antiquated C. O. W. gun, then made 
by the Vickers Co., the English-made weapon 
consistently otttshot the American product. It 
was also demonstrated that the muzzle velocity 
had not been increased one particle and the 
Poles ordered return of the bond. The next ven¬ 
ture was with Italy with results that were com¬ 
parable with the earlier failure. 

About the only real accomplishment of the 
wea|x>n was to mislead the American public into 
thinking this country had an automatic aircraft 
cannon that was suj>crior to that of any other 
country in the world. Practically every aviation 
magazine or ordnance publication contained 
artists' conceptions of huge aircraft armed with 
the gun, firing both from fixed positions in the 
wings and in power-driven turrets. In reality, 
little or no improvement over the Puteaux, of 
which it was a close copy, c an be found. 

The limited number that were manufactured 
were made in two models. M and /*. The M rep¬ 
resented a weapon adapted for turret or mov¬ 
able use. The F was for fuselage or fixed in¬ 
stallations. 

To fire the American Armament cannon, the 
chambering of the first round requires the ef¬ 
forts of two men. It is a very clumsy operation 
since the breech must be opened by a special 
tool which moves the pinion on the breech op¬ 
erating shaft. Alter the cartridge is chambered, 
it is fired by percussion, a striker hitting the fir¬ 
ing pin a smart blow. The barrel and its exten¬ 
sion then recoil together a distance greater than 
the over-all length of the loaded round. At this 
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ft Can non 


time the breech is unlocked In the camming 
down <>1 the lock. I lie barrel and breech lock 
start towaid batter\ while the extractor attached 
to the carrier remains seared to the teat. 

When the barrel assembly is a halt inch from 
the battery position, the sear holding the car¬ 
rier is released and this assembly stalls home. 
Ihe leed system, which holds a dip of live car¬ 
tridges. consists ol a recoil-operated cage which 
rotates to feed the rounds through an opening 
in the loading tray. I he carrier picks up the 
positioned cam idge and the extrac tor snaps over 
the rim as it c hambers. The final movement for¬ 
ward ol the carrier cams up the breech loc k and 
the weapon is reach to repeat the cycle. 

Alter much paper promotion and exaggerated 
lac toiy c laims this gun disappeared from exist¬ 
ence shortly before World War II. but not be¬ 
fore it bad caused a great deal of interest both 
here and abroad. It was hardly possible to find 
any prominent aviation maga/ine ol the clay that 
did not show a sketch of an American plane with 
this weapon in both fixed and flexible mounting. 

I he company manual sent to prosjxxtivc cus¬ 
tomers oil the care, use, and handling of the 


American Armament automatic cannon de¬ 
voted mam pages to the potentialities of its 
devastating fire. Particular attention was called 
to the ease ol its o|>craiion. said to require the 
services ol just one mail. A direct quote from 
the booklet permits the readet to determine 
whether tlu- company was really serious in de¬ 
scribing ibis allegedly simple Icat or whether 
the gunner was some form ol contortionist seek¬ 
ing another hazardous occupation for a liveli- 

hoc »d. 

1 he gunnei is seated lacing one side of the 
gun and with his eve at the sight at all times. 
With his left hand he operates the elevating 
hand wheel whilst with his right hand he 
traverses the piece by means ol a travel sing hand 
wheel. He fires the gun with his left foot while 
his right foot works the breech pedal that is 
used to lock the gun in traverse, releasing the 
light hand to leed clips ol ammunition to the 
magazine." 

Regardless of the performanc e ol the gun, any 
gunnei who could accomplish so many things 
siimiltanconslv would have made a lor tune in 
public exhibitions. 







Chapter 17 

LAHTI AIRCRAFT CANNON 


Finland’s highly respected small arms de¬ 
signer, Aimo Johannes Lahti, in 1933 produced 
at the state manufacturing arsenal at |yvaskyla 
his first prototype 20-inni automatic aircraft can¬ 
non. soon destined for use by the Finnish Air 
Force. The 84-pound weapon was gas operated, 
both front and rear seared, and magazine fed 
((»0-shot drum). Charging was clone by means of 
compressed ait and the rate of lire was 5 r >0 shots 
per minute, with a muzzle velocity of 2.7”)0 feet 
pei second. 

As part of a peculiar mounting system, the 
brackets were located on top of the receiver im¬ 
mediately lore and all of the drum magazine. 
A muz/le brake was always used on the weapon 
to dampen out a portion of the recoil forces. 
Hall of the barrel starting at the breech end was 
fluted, giving not only rigidity but offering more 
cooling surface. An electric solenoid mounted 
on the leii rear of the receiver triggered the 
firing nice haiiisin when remote control was 
needed. 'Flic air charger was not an integral 
part ol the weapon but fastened to the right 
side of the rec eiver. A latc h operated by thumb 
pressure locked or released the magazine at will. 
An unusually heavy nested spring buffer at ilie- 
rear of the receiver deflected the operating parts 
back into comnerrccoil. 


The Lahti 20min automatic cannon had a 
very clean profile and. with the exception of the 
abnormally large drum feed, was easily adapt¬ 
able to aircraft mounting. The inventor was 
permitted by the Finnish Goveinmeni in 1935 
to demonstrate this weapon before British ord¬ 
nance officers. It did not give a satisfactory per¬ 
formance, having, in the opinion ol the British, 
too many stoppages from broken parts resulting 
irom the experimental nature ol the weapon. 
The most prevalent malfunction was failure to 
extract. This could have been caused by the use 
ol too much gas to operate the mechanism. 1 Iasty 
unlocking thus resulted while too high a resid¬ 
ual pressure remained in the bore. 

Much work was done to correct the malfunc¬ 
tions that lumed up in the English trials and 
eventually the weapon was considered satisfac¬ 
tory and adopted by the Finnish Air force*. It 
saw much action in the Kusso-Finnisli War. At 
its conclusion the Russians became greatly in¬ 
terested in this weapon and its inlhtence is most 
certainly shown in some ol their later develop¬ 
ments. 

To fire the Lahti 20-nun automatic: gun in an 
aircraft installation, the loaded drum is placed 
on top ol the receiver and latched into position 
with the bolt forward. I he air charger is then 
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Lahti 20-rr.m Automatic Aircraft Cannon, Model L27, with Drum Feed. 
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Lahti 20-mm Automatic Aircraft CanriOr. Model L27. 


actuated. The holt and piston assembly arc then 
thrust rearward until the sear rises and engages 
its recess in the bottom of the gas piston. By 
actuating the electric solenoid, the scar disen¬ 
gages the piston and holt assembly which is 
driven forward by the energy of the compressed 
driving spring. The feed rib on lop of the bolt 
shoves the first round out of tlie lips of the 
magazine and chambers it. While the barrel as 
sctnhly is still rhrec-loiirihs inch out of battery, 
the holt seats behind the cartridge and the ex¬ 
tractor daw snaps over its t im. At the same time 
the bolt-locking piece is cammed up into its 
locking notch in the barrel extension and this 
act releases the device that has been holding the 
barrel and extension to the rear. 

Lite locked barrel, the extension, and the bolt 
start final movement forward. At a point one 
sixteenth inc h from full battery position, a piv¬ 
oting pin in the bolt-bodv tip that has been in 
the path of the retracted firing pin contacts a 
tamp in the receiver and is levered up out ol 
the way. The firing pin is now released to fly- 
forward, striking the primer. The timing is such 
that recoil forces of the exploding powder charge 
are set up before the fast-traveling locked mass 
strikes the solid receiver, thus utilizing these 
forces to buff the forward action. 


1 lie recoiling parts are locked securely to¬ 
gether for a distance of a half inch; as the pro¬ 
jectile passes the port in the barrel, a portion of 
the gas is released into the cylinder housing the 
piston to give the member a sudden thrust rear¬ 
ward. The movement is done in such a manner 
as to allow the holt to creep a few thousandths 
of an inch rearward before total unlocking. I bis 
permits the extractor to break the gas seal and 
fully loosen the cartridge before the instant ol 
complete release, at which time energy is trans¬ 
ferred from the fast recoiling barrel to the bolt 
by means of an accelerator. The latter, upon 
pivoting, speeds the boll to the rear with the 
extractor holding the empty cartridge case. 
When its rim strikes the solid ejector, it is 
knocked out of the slot in the bottom of the 
gun. 

1 he first recoil movement starts to jack the 
firing pin to the rear and continues to do so 
until the scar in the left side of the bolt drops 
in front of the circular projection over the body 
of the pin. The barrel and its extension at the 
moment of bolt release are held in a retracted 
position by the holding latc h. When the bolt has 
reached full recoil, compression of the driving 
spring starts the assembly forward to repeat the 
cycle. 



Chapter 18 


BREDA 20-MM AUTOMATIC CANNON 


An early experience with aircraft cannon that 
ended in complete failure caused the Italian Air 
Force to delay the development oi large-bore avi¬ 
ation weapons until it was altogether too late. 
And had the Breda 20-mm automatic gun not 
been designed originally for ground work against 
armored vehic les and later refined loi aircraft 
use, there would have been no Breda aircraft 
cannon. In 1934 the Italian Armv introduced 
this weapon as an antitank gun and mounted it 
on a carriage similar to that of a field piece. 

1 his 20-mm. gas-operated, air-cooled Breda is 
clip fed with each tray holding 12 cartridges. 
Continuous fire can be accomplished by keep 
ing one dip in contact with another. The can¬ 
non may be fired either single shot or lull auto¬ 
matic, as desired. The empty cartridge case is 
not ejected, but is c arried back into its original 
position in I lie feed dip by the extractor. Tit is 


method of handling the In ass unnecessarily com¬ 
plicates the feeder mechanism. The bolt assem¬ 
bly, whic h actuates the feed, has to perform its 
work during the very short time it takes for the 
bolt to clear the rear of the feeder, strike the 
buffer, and return to position. 

To reduce shock and keep the action from 
being erratic, the mechanism is so designed that 
the ammunition is not indexed through positive 
linkage. The bolt assembly on recoil cocks a 
set of springs and they in turn move the clip 
through the gun. Also the stroke ol the recoil¬ 
ing assembly extends beyond the Icecl. This lotto 
bolt stroke accounts for the weapon's low rate 
ol fire. 

I he breech lock is of the rising block type 
and it is impossible to fire out of battery, since 
the holt must he securelv loc ked before the firing 
pin is alined with the primer. 
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The gas bracket, which locates the gas hous¬ 
ing beneath the barrel, is an integral part of the 
latter. This assembly includes an adjusting screw 
to control the pressure bled from the barrel that 
operates the mechanism. On its breech end the 
barrel has interrupted threads that enable ihc 
gunner to make a quick change. It is also re¬ 
cessed for the extractor and barrel-locking de¬ 
tent. 

The receiver consists of a front face, two 
sides and a bottom plate rigidly joined. I he for¬ 
ward part is threaded for the barrel and has in 
its upper part a seal for the locking detent. In¬ 
side and toward the from of the receiver there 
are slideways for the bolt: slots at the back per¬ 
mit attachment of the back plate; and on the iop 
part of the inside is milled the locking recess. 
Forward and near the top on each side arc the 
necessary openings permitting the clip to he 
feil into and carried out of the receiver. 

The operating parts include the gas piston, 
the driving spring and the two piece bolt and 
holt extension assembly. The gas piston is a 
hollow tube that houses the driving spring. 
When assembled in the weapon it is fastened 
to the bolt extension and may he considered part 
of this piece. 


The lower part of the bolt extension is rec¬ 
tangular in shape and bored out to permit the 
driving spring to pass through it and into the 
gas piston. A wedge-shaped lug extends from 
the upper rear part of the bolt extension, and 
on each side is machined an inclined plane upon 
which rides the boll carrying the firing pin. The 
bolt straddles the horizontal surface of the bolt 
extension and the action of the angular surfaces 
cams the bolt up and down to lock and unlock 
the weapon. Grooves in the lower part of the 
piece mate with the guide rails in the receiver 
permitting the assembly to rcciprtK.au* in the act 
of firing. 

The upper rear part of the bolt extension has 
a protrusion that acts as the firing-pin striker 
after the bolt is securely locked. The forward 
part ol the bolt, which carries the firing pin, has 
vertical grooves in which the extractor slides. 

The loaded clip is indexed when the feed 
cam is engaged by the lug on the bolt extension. 
As the cam is stroked to the rear by the firing 
mechanism's recoil, it compresses the feed pawl 
springs. On reaching full recoil, the spring- 
driven feed pawls are released and move a round 
into position for loading. 

Incorporated in the design ol this weapon is 



Bolt Assembly of the Breda 20-mm Automatic Car.non. Left: Bolt in Traveling Position. Right: Belt Locked in Battery Position. 
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Breda 20-mm Automatic Aircraft Cannon with Cover Group Open. Exposing Feed Mechanism. 
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a unique safety feature by which a spring-loaded 
latch falls into a slot whenever the correspond¬ 
ing recess in the feed clip fails to contain an ex¬ 
pended cartridge. Consequently, if an empty 
case is not withdrawn from the chamber by the 
extractor and positioned into its former place 
in the dip, the feed will remain stationary with¬ 
out indexing the next round at the end of the 
recoil stroke. This will jam the mechanism but 
will prevent a loaded high-explosive projectile 
from striking the base of an unextractcd car¬ 
tridge left in the chamber. 

To lire the Breda 20-mm automatic: aircraft 
cannon, a loaded clip holding 12 cartridges is 
placed into position on the left-hand side of the 
receiver and the mechanism is retracted by pull¬ 
ing rearward on a lever located on the lower 
right side of the receiver. This charging device 
contacts a lug on the bottom of the holt exten¬ 
sion. As the bolt assembly is moved to the rear 

» 

against the compression of the driving spring, 
two lugs one on each side of the extractor strike 
the inclined surface of the cams in the receiver, 
causing the extractor to be depressed against 
spring pressure. Further movement to the rear 
makes the feed clip move over one space, thereby 
indexing the first round. 

At the completion of the rearward movement 
the sear engages the boll extension at a point 
just below and forward of the hammer and holds 
the boll assembly in the retracted position. The 
weapon is now loaded and cocked. When the 
trigger is depressed, the firing assembly is re¬ 
leased and flies forward by the action of the 
driving spring. 

The top front portion of the bolt starts to 
shove a round out of the feed clip, while the ex¬ 
tractor rises and positions itself around the rim 
of the cartridge. Continued travel forward cham¬ 
bers the round, with the front face of tlie bolt 
striking the breech end of the barrel. The bolt 


extension continues forward causing the bolt 
to rise vertically until its rear portion slips into 
the locking recess in the receiver. The firing pin 
has now been moved into position and the upper 
lug on the bolt extension strikes it a smart blow, 
driving it into the primer. 

The barrel, bolt, and receiver are securely 
locked at the instant of firing. As the projectile 
passes through the bore and the port is uncov¬ 
ered, gas is bled into the gas cylinder exerting an 
impinging action against the piston. This causes 
the bolt extension to start in recoil and at the 
same time cams the bolt down and out of the 
locked position. 

The extractor now withdraws the empty car¬ 
tridge case from the chamber, and releases it 
after ir has been carried back into the space it 
originally occupied in the Iced clip. The release 
is caused as the lugs on the extractor strike their 
cams, thus lowering the piece out of engagement 
with the round. As the recoil movement con¬ 
tinues. the top part of the bolt extension strikes 
the feed cam and indexes the clip through a com¬ 
plete cycle, so that the next round is positioned 
for stripping. 

At the end of the recoil stroke the shock of 
the bolt is absorbed by the buffer spring, and 
counterrecoil movement begins. The cycle of 
operation is repeated if the trigger remains de¬ 
pressed. 

The Italian Air Force was practically in World 
War 11 before it realized that it lacked adequate 
armament against heavy bombers. This 20-mm 
Breda gun was hastily refined and modifications 
made for aircraft mounting. The weapon was 
manufactured by the Societa Italiana Ernesto 
Breda of Brescia, Italy, a locomotive works which 
had turned to armament production in the first 
European war and continued to turn out weap¬ 
ons in the years that followed. 
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MAUSER AUTOMATIC CANNON 


MG-151 


When Hitler seized control of die German 
nation, the military authorities immediately be¬ 
gan open Government financing of weapon de¬ 
velopment and production. The Waffenfabi ik 
Mauser A. G., which had barely existed since 
World War I, was among the first so expanded. 
The firm had remained in business through the 
manufacture of infantry rifles and semiauto 
malic small arms, which were considered second 
to none. In 1984 the Government recruited ex¬ 


perienced weapons engineers and financed the 
expansion of the plant. 

The Mauser Co.’s initial venture into the field 


of automatic weapons for aircraft was in 1985. 
It was given the assignment o! developing an 
automatic gun to use a 15-mm high-velocity car¬ 
tridge to fill the needs for an intermediate 
weapon for the German Air Force and to com¬ 
pete with the 18-mm development of Rhein- 
metall. 'The action chosen was very similar to 
an infantry light machine gun that it was also 
in the act of developing. 

I ligh-velocity ammunition had reached a stage 


where tests showed the speed of the bullet to be 
slightly in exc ess ol 8,800 leet per second and an 
electric primer had proved reliable. This elim¬ 
inated synchronization difficulties. This work 
had been accomplished by the I). W. M. plant 
which likewise had been placed under contract 
by the German Government. The new aircraft 
gun used a short recoil, with a rotating bolt: head 
for locking. It was air cooled, belt fed, with a 
metal disintegrating push out type link, and the 
rate of fire was 650 to 700 shots a minute. 

While first tests showed reliability of action to 
a satisfactory degree, the high velocity bullet 
practically destroyed the rilling in ilie barrel in 
a comparatively short burst. Since the projectile 
was too small to fuze for a high explosive charge, 
and as the slight increase of bullet speed was 
not considered worth the difference, the Ger¬ 
man ordnance department ordered that the work 
on this caliber weapon be stopped at once and 
that every effort be made to use the same mecha¬ 
nism with a 20 nun bore, which put it in the 
automatic cannon class. 

The German system of nomenclature at this 

* 

time placed everything at 20 millimeters and 



Mauser 20-mm Automatic Aircraft Gannon, Model 151, Mounted for Antitank Duty. 
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above in the cannon classification, while all be¬ 
low were designated rifle caliber. This method 
of identification called for the letters MG or MK 
to he placed on rifle caliber guns and cannon, 
respectively, followed by the closest numeral to 
the bore diameters in millimeters, plus the 
model number. Thus the Mauser Co. desig¬ 
nated its original gun the “MG-151” (the “MG” 
lor Maschinen Gcwchr. or machine gun, the 

15“ for the bore diameter in millimeters, and 
the T representing the first model.) This is 
explained in order to clarify events that fol¬ 
lowed shortly. For when the gun was changed 
to 2U-mm, putting it in the MK. or Maschinen 
Ration (cannon), classification, the original des¬ 
ignation was kepi, showing that the weapon was 
first constructed in a rifle caliber, although now 
definitely a cannon. The official nomenclature, 
as ordered by the German ordnance department, 
was “MG-151 15/20.“ However, it did not take 
long for the 15 to he dropped and this weapon 
is universally known as the MG 151 20-mm air¬ 
craft cannon. 

The men responsible for the design and de¬ 
velopment of both versions were Dr. Kurt Fleck, 
Mr. Otto Helmutt von Lossnitzcr, and Dr. 
Doergc. Dr. Fleck was responsible for produc¬ 
tion while the other two members busied them¬ 
selves with the design. All were joint directors 
of the Mauser firm. 

One of the Germans' main objections to the 
rifle-caliber gun was the weight of projectiles 
fired a minute. The 15-mm gun firing at 7(H) 
rounds a minute placed 93 pounds in flight 
while the 20-mm, with its higher rate of fire 
(750 f ounds per minute), discharged 190 pounds 
of metal in the same time. 1 his, coupled with 
the low destructive power of the solid-ball ver¬ 
sus the high-explosive projectile, prevented the 
smaller caliber from being seriously considered 
as an aircraft weapon. 

The MG-I5I 20-mm had several good fea¬ 
tures, the most outstanding of them being: The 
incorporation of the accelerator as an integral 
part of the bolt: a quick-change barrel that re¬ 
quired only a quarter turn; electric ignition; a 
driving spring in the cover group, which when 
raised left the boh free to be lifted out; push-out 
type link with snap at the rear to prevent mis- 
alinemcnt after belting by engaging the can¬ 


nelure of the round; complete housing of the 
barrel-return spring: an electric charger that 
actuated the bolt by energizing its motor; a 
roller type sear that insured an easy release by 
requiring only a minimum amount of energy to 
free the mechanism but at the same time pro¬ 
viding a positive searing action: and a feed sys¬ 
tem actuated by a lug on top of the bolt, that 
rotates a feed ram which in turn moves the 
belted rounds into place. In its final design the 
wcajMin weighed 93 *4 pounds and had a muzzle 
velocity of 2.590 Icet per second. 

To fire the MG-151 15/20, the operator first 
makes certain the bolt is all the way forward, 
then the belt is placed in the feedway and pushed 
across until the second cartridge is well inside 
the receiver. By closing the chargers electric 
circuit, the bolt is retracted until it engages its 
rear sear at which time the device returns home 
under its own spring tension. Flic rearward 
movement rotates the feed tube to position a 
round for loading and the bolt is in the cocked 
position ready for firing. 

When the solenoid that pulls the roller sear 
downward is engaged, the bolt assembly is started 
fonvard by the force of the driving spring in the 
cover group. The top of the bolt head strikes the 
base of the cartridge and moves it forward out 
of its link. As the round is guided downward 
towards the axis of the bore, the extractor claw 
engages the rim of the cartridge just as it is 
chambered. 

Locking commences at the instant the bolt- 
head rollers come in contact with the cams of 
the sleeve on the rear of the barrel. The locking 
lugs on the lx>h head then turn in a clockwise 
direction and engage their mating flanges on 
the sleeve. This movement is aided by the cams 
on the front of the bolt body acting from the 
rear against the rollers. 

At this moment the bolt carrier is in its fore¬ 
most position and the weapon securely locked. 
The firing pin is energized by an electric circuit 
that is closed bv this final movement to detonate 
the electric primer and explode the powder 
charge in the cartridge. With the bolt and bar¬ 
rel rigidly locked together while the projectile 
is in the bore, these parts recoil together five- 
eighths inch. The bolt-head rollers then engage 
the surfaces of the unlocking cam. as continued 
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Component Parts of the Mauser 20-ir.m. Automatic Aircraft Cannon, Model .51. 


movement causes the lugs to turn counterclock¬ 
wise unlocking the piece. 

As the bolt head turns with a sudden move¬ 
ment. the rearward portion ol the bolt car¬ 
rier is accelerated by the action of the bolt-head 
rollers pushing against the cams on the bolt car¬ 
rier. The barrel continues to travel a half inch 
until it is stopped by its recoil spring and the 
snubbing action of the buffer rings. The last 
action of the rotating bolt head before full un 
loc king is to extract initially or loosen the round. 
As the freed bolt starts recoil movement, the 
extrac tor pulls the empty case from the chamber 
and holds it to the bolt face. Near the end of 
this rearward movement the ejector slides 
through its slot in the holt head causing this part 
to strike the rim of the empty case, knocking 
the spent cartridge out of the ejection slot in 
the bottom of the receiver. 

Throughout bolt recoil the belt-feed rack and 
belt-feed pawls draw the linked rounds into the 
feedway. The belt-holding pawls hinge upward 
to clear the incoming round. As the bolt ap¬ 
proaches its rearmost travel, the pawls snap 
clown against the first cartridge link holding by 


spring action the round down in the feedway 
slot where it can he picked up and chambered 
by the holt when it assumes countcrrec oiling 
movement. A strong single-spring buffer stops 
the boll's recoil stroke and speeds it back to¬ 
wards battery il the rear sear remains depressed. 

A good indicator as to its general use is that 
the Mauser Co. alone made 21),500 of these 
weapons in 20-mm caliber from 1940 to 1943. 

Flak 38 

The Germans have long been famous for using 
a reliable firing mechanism in every conceivable 
manner in which it could he applied and the 
MG-151 was certainly no exception. It made 
prac tically a simultaneous appearance as an an¬ 
tiaircraft automatic gun and was given the 
designation of Flak 38. This cannon was de¬ 
signed by Mauser engineers. Linder and Froebel, 
and although similar in appearance and identical 
in operating principles, it is a distinct weapon 
and not to be confused with the MG-151 20. 

The Flak 38 has a 20-mm bore, it feeds 
through the left side with a 20-shot spring- 
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MiV.iser 20-ruin Automatic Antiaircraft Cannon. Mcde! Flak 28, v/:th Cover Group Raised. 


loaded curved magazine, and the spent brass is 
ejected through an opening in the right side 
of the receiver. The gun is percussion fired and 
a selector lever on the side allowed single-shot 
fire it desired. The weapon weighs 128 pounds, 
has a muzzle velocity of 2.720 feet per second 
and a rate of fire of 420 rounds per minute. In¬ 
corporated in this design is a Belleville washer- 
type rear buffer. 

The Flak 88 was popular from its introduc¬ 
tion and eventually superseded the standard 20- 
nnn antiaircraft weapon that had previously 
been in use. The Mauser factories made 20.000 


of this model in the years between 1989 and 
1945. Captured documents have revealed that 
Japan was also furnished mamilncitiring draw¬ 
ings and all necessary specifications for making 
both the aircraft and antiaircraft models. 

In 1918 the British turned over to the United 
States a MG-151 20-nun aircraft gun that had 
been shot down in the battle of Britain and im¬ 
mediately work began in this country in an at¬ 
tempt to devise a weapon using an identical 
system of operation hut in a caliber that was 
thought 10 he more desirable than 20 millimeters. 
American authorities decided on a bore of 
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Bolt Assembly of the Mauser 20-mm Automatic Antiaircraft Cannon, Model Flak 38. 


00/100 inch, the same as the German weapon 
that proved unsatisfactory. After seven years and 
an outlay of money that would lx* most interest¬ 


ing from a statistical standpoint of negative re¬ 
sults. it is in exactly the same status as when 
originated. 






Chapter 20 

AUTOMATIC AIRCRAFT CANNON, CALIBER .90 

SERIES 


During the thirties when the European powers 
became unusually interested in development of 
automatic cannon lor plane armament, the Ord¬ 
nance Department, United States Army, also 
started work at its manufacturing arsenal on 
several different weapons of this type. Because 
of the peculiar caliber chosen, they were called 
by the personnel who worked on them the 
9/10ths, or caliber .90, guns. 1 he bore diameter 
of this series was in reality .900 of an inch. 

The first design, known as the Tl, was a cum¬ 
bersome affair. It used a Hat drum feed that held 
30 rounds, weighed 203 pounds with loaded 
feeder in place, employed the long-recoil system 
of operation and was air cooled. Surplus recoil 
forces were absorbed by a conventional spring- 
oil-type hydraulic system. The rate of fire ranged 
up to 130 shots a minute and could be adjusted 

bv a valve in the buffer that controlled oil llow 

/ 

through the counterrecoil bypass. 

The very awkward feed system, low rate of fire 
and numerous other features that were far be¬ 
hind those of already existing weapons caused 
the project to be dropped. The cannon, how¬ 
ever, was made and tested with rather disap¬ 
pointing results. 

To fire the Tl, the 80-pound magazine is posi¬ 
tioned on top of the receiver and the operating 
parts pulled to the rear by means of a hydraulic 
charging device. When allowed to go forward, 


the drum rotates and positions a live round for 
chambering, while the bolt is held to the rear. 
Energizing the electric solenoid sends the bolt 
forward to shove the round toward the chamber 
until the bolt's locking lugs come opposite their 
recesses. This act cams in a dog that has been 
holding the barrel a half inch from battery. As 
the entire assembly goes forward, the bolt ro¬ 
tates, lex king behind the chambered round. 

The final act of locking releases the spring- 
loaded firing pin and cams the extractor claws 
over the rim of the cartridge. The pressure gen¬ 
erated by the exploding powder charge drives 
the barrel, bolt, and barrel extension rearward 
all locked together for a distance greater than 
the over-all length of a loaded round. A spring- 
actuated device then rises and holds the bolt 
while the barrel goes forward pulling the cham¬ 
ber away from the empty cartridge case. The lat¬ 
ter falls from gravity through the bottom of the 
receiver as soon as it is clear of the chamber. 
If the solenoid remains energized, the returning 
barrel will trip the sear holding the bolt to the 
rear and repeat the cycle of operation. 

Not only was this notoriously slow long-recoil 
system of operation used but an additional delay 
was built into this weapon in the partial re¬ 
traction of the barrel. The result was a cannon 
with such a low rate of fire that it was out of 
the question for aviation use. About the only 
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thing to be said in its favor was that it fired a 
very efficient fuzed projectile at a velocity of 
2,850 feet per second. 

The 12 aircooled, magazine-fed model that 
soon followed used straight blow back for op¬ 
eration and had a bore diameter of .900. The 
blow-back force was the only energy used in 
performing the various functions of retracting 
the firing pin, shoving the bolt to the rear, ex¬ 
tracting and ejecting the empty cartridge case 
and compressing the driving spring for counter- 
recoil. Cartridges were originally fed to the gun 
by a drum magazine holding 18 rounds. 

As each cartridge is stripped from the feed by 
die bolt in its forward movement, the succeed¬ 
ing round is positioned by means of a clip and 
spring contained in the mouth of the feed. The 
magazine is held in position on top of the re¬ 
ceiver by means of a spring-loaded bracket. For 
mounting in aircraft four trunnions are attached 
90° apart at the forward end of the receiver. 
I he weight of the gun without feeder is 2401/4 
pounds with an over-all length of 97 inches. The 
weapon is rear seared and the firing pin is 
actuated by forces of inertia. 

The magazine functions in an unusual man¬ 
ner and can he set to feed from 2 to 48 rounds. 
This is accomplished by means of a large gear 
at the rear of the magazine bracket, geared with 
the inner revolving unit of the magazine at a 
ratio of 1 to 4. Each hole in the larger gear rep¬ 
resents one round in the magazine. By means of 
the plunger, which protrudes through and can 
be rotated about the axis of the gear, selective 
bursts can be fired. Allowing for the round in 
position, the setting of the plunger would be 
one hole less than the selected burst. The 
plunger, when set, will rotate with the gear 
until it contacts and depresses the push rod lo¬ 
cated in the left side of the bracket. 

The push rod when depressed has a twofold 


function. One is to stop the inside of the maga¬ 
zine from rotating; the other is to release the 
sear. The first is accomplished by the enlarged 
diameter of the push rod head coming to rest 
on the bracket; the second is brought about by 
depressing the flexible lug on the sear which 
permits it to return to its normal position. This 
last function renders the gun safe, as it cannot 
be fired until the magazine has been reset. 

The weapon used straight blow back lor op 
erational power and the ammunition bad to be 
waxed before being used. This feature has al¬ 
ways been one of the most objectionable asso¬ 
ciated with such a system. The low rate of fire 
(100 450), likewise inherent with blow-back 
operation, made it undesirable for aircraft use. 

A flat type of feeder that operated from the 
recoil of the weapon was later developed to re¬ 
place the drum feed, but it too proved unsatis¬ 
factory. 

Fhe T2 caliber .90 automatic aircraft gun re¬ 
sembled the Oerlikon from which it was closely 
copied. But as in most instances where an at¬ 
tempt is made to duplicate a weapon in prin¬ 
ciple but not identically, the finished product 
assumed proportions that were all out of reason 
for its intended use. This devisement was no 
exception, as it weighed 240 pounds without 
feed. This exorbitant weight resulted from use 
of a heavy boh and spring to serve as a locking 
factor instead of inertia as did other weapons of 
this particular design. 

The blow-back force is opposed by the weight 
of the recoiling parts amounting to 47 pounds, 
plus the force required to compress the large 
driving spring. An assembly of gears inclosed 
in a housing filled with heavy grease acts as a 
front buffer. The function of this buffer is to 
absorb the shock of the fast-moving heavy parts 
in the last phase of counterrecoil movement. 
The rear buffer is hydraulic in type. A piston 
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rod protrudes from the front end. and. when 
Idled with oil. the buffer requires a void only 
large enough to allow for piston-rod displace¬ 
ment. 

The helical driving spring is mounted for¬ 
ward of the receiver over the barrel and inside 
the holt sleeve. The hand-charging device con¬ 
sists of a screw with a loop on one end. a ser¬ 
rated nut and a ratchet wrench. The loop on the 
end of the screw fits the top of the trunnion 
while the body of the screw lies in the yoke at¬ 
tached to the bolt sleeve. The face of the nut 
and yoke are brought together by means of the 
ratchet wrench, which fits the serrated nut. By 
this crude method the bolt and assembly are 
jacked to the rear-seared position. 

To fire the T2 caliber .90 automatic aircraft 
cannon, the loaded feeder is set into position and 
adjusted for the desired number of rounds to 
he fired. The bolt is then charged back until it 
is held in the cocked position by the rear sear. 
When the trigger is pulled, the sear is rotated 
releasing the bolt to move forward under ten¬ 
sion of the advancing driving spring. The bolt 


face contacts the head of the first round in the 
feed mouth, strips it from the magazine and 
starts to chamber it. When the bolt reaches a 
point .003 inch out o( battery the lug on the fir¬ 
ing pin contacts its release cam which causes it 
to rotate driving the firing pin forward. The in¬ 
ertia-type firing-pin assembly advances rapidly 
and explodes the propellant. 

The pressure from the explosion starts to 
drive the heavy boll to the rear and compress 
the large return spring. The waxed cartridge 
case slips back with the recoiling parts held by 
the extractor (law. The bolt passes under a fixed 
device that strikes the base of the cartridge and 
knocks it down through the ejection slot in the 
receiver. The bolt then contacts the hydraulic 
buffer which dampe ns out the shock ol the heavy 
recoiling mass, as the operating parts start into 
counterrecoil movement to fire the next car¬ 
tridge already positioned by the feed spring. 

Later another such weapon, officially desig¬ 
nated the T3, was made. It was so close in work¬ 
ing principles and in performance to the T2 
that it dues not warrant further mention. 








Chapter 21 


BOFORS AUTOMATIC AIRCRAFT CANNON 


The name Dolors first appeared in the Swedish 
public records in November 1646 when an indi¬ 
vidual named Paul Morsman was granted per¬ 
mission lo erect a forge and hammer mill in the 
mining district of Bofors in central Sweden. 
It was typical of the many such mills that were 
later to bring fame to the Swedish steel indus¬ 
try- 

There was nothing outstanding about this par¬ 
ticular establishment until the middle of the 
nineteenth century when world events enlarged 
its sphere of activity. As early as 1870 it was 
rated the largest manufacturer of rolled bar stock 
in Sweden and in 1873 the mill was converted 
into a joint stock company, AB. Bofors-Gull- 
spang. During the late seventies Bofors suc¬ 
ceeded in producing a new kind of steel that 
was considered highly suitable for the manufac¬ 
ture of cannon. This made it a serious competi¬ 
tor of the mighty Krupp works of Germany. In 
1883 it built its own workshop for the manu¬ 
facture of war material and its first order was in 
1888 from Switzerland for 28 cannon with a 12- 
cm bore. 

In 1894 outright ownership of the company 
was acquired by the famous explosives inventor, 
Alfred Nobel, who immediately stressed the im¬ 
portance of specialization and erected the com¬ 
pany’s first research laboratory at Bjbrkborn. 
The manufacture of gunpowder was started and 
later armor plate was added to the items pro¬ 
duced. 

In spite of keen foreign competition Bofors 
prospered and after 1900 began the manufacture 
of ammunition and fuzes. The company made 
money but had no need for added factories until 
World War I when huge orders made its existing 
facilities inadequate and necessitated consider¬ 
able enlargement of the plant. After the defeat 
- of Germany, the dismemberment of the Krupp 
plant by the victorious Allies not only removed 
a big competitor but also allowed Bofors to 


make under license many Krupp guns that 
could not be produced in Germany. 

Events leading up to the second world con¬ 
flict greatly stimulated the armaments industry 
during the 1930's and many countries placed 
large orders with Bolors. Its machinery was 
thoroughly modernized and production leaned 
towards heavy automatic weapons development 
However, aircraft armament was not overlooked 
and several experimental models were produced 
and tested at its modern range. Bolors was the 
only plant in the world that manufactured and 
proofed weapons, powder, cartridges, and fuzes 
on the same company property. 

In 1938 the firm announced that it had for 
sale a 20mm automatic aircraft cannon. This 
weapon operated by short recoil, was air cooled 
and belt fed. using a metal disintegrating push- 
out type link and was very streamlined in de¬ 
sign compared with other known 20-mm gum 
of this date. A muzzle booster was used to speed 
up the action to 700 shots per minute. A hinged 
cover permitted the instant inspection of compo¬ 
nents for visual check or replacement of broken 
parts. 

An air charger located directly on top of the 
cover group contacted the bolt by means of a 
ringed member that protruded through a slot 
in the center of the receiver that permitted 
manual operation. A large buffer, using Belleville 
washers was used to absorb shock and give a 
faster return to the recoiling parts. The barrel 
was quickly detachable and was housed in a 
slotted barrel jacket. Mounting was done both 
on the center line of the receiver and on a T-slot 
sort of arrangement beneath the trunnion could 
also be employed whenever this type ol installa¬ 
tion was needed. 

The feed could be made to function from 
right to left and vice versa merely by the reposi¬ 
tioning of parts. Releasing the sear could be ac¬ 
complished by air and manually, the former 
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being used when the weapon was mounted for 
(remote control firing. 

The links were of thin spring steel and cov¬ 
ered half of the cartridge case from base to shoul¬ 
der of the cartridge. A portion of the link 
snapped into the cannelure of the round making 
it impossible for it to get out of calibration 
once it was belted. 

% 

Later the development and great success of a 
large-caliber automatic gun for antiaircraft use 
led to this mechanism being refined for aerial 
use. The bore diameter of 57-mm. however, was 
thought to he necessary foi the specific purpose 
the weapon was designed for, namely antitank 
work in close ground support by heavily ar¬ 
mored planes especially adapted for this purpose. 

The operation and basic features are identical 
with the Bofors antiaircraft gun, with the ex¬ 
ception of the heavier components for w ithstand¬ 
ing the greater shock of the larger round. The 
Bofors 57-mm automatic aircralt cannon is op¬ 
erated by short-recoil, non-reciprocating holt 
action, (t is air cooled, drum fed by a 25-round 
magazine, and its rate of fire is 100 rounds a 
minute. A very efficient recoil system is employed 
to cushion the shock from this unusually large- 
bore automatic cannon. The recoil assembly con¬ 
sists of a spring and a cylinder. The spring pro¬ 
vides in counterrecoil the force necessary to re¬ 
turn the gun mechanism to the battery position. 


cock the rammer, and feed a new round. The 
recoil cylinder controls the length of recoil and 
the velocity of counterrecoil. As the piston rod 
is drawn to the rear in the recoil cylinder, liquid 
is forced from the front of the piston through 
the eight holes in the piston head. Through these 
ports the liquid passes to the rear. This effective 
and controlled flow sets up a fluid resistance that 
adequately retards recoil. 

In full automatic fire, only six operations are 
necessary for a complete cycle. A live round is 
fed into the loading tray. The rammer is cocked. 
The round is rammed into the chamber, the 
brccch closed, the round fired, and the empty 
case ejected. 

The large drum feeder indexed each round by 
spring pressure. While quite simple in opera¬ 
tion and efficient, this Iced made mounting in 
aircraft difficult and relegated the weapon to 
fuselage installations only. The manufacturers 
of the gun pointed out that this was no hardship 
since it was for a specific: purpose that required 
a minimum number of rounds to accomplish 
its mission. 

To fire the Bofors 57-mm aircraft model in 
flight, assuming the weapon is properly serviced 
before* taking off. the operator has only to throw 
the selector switch from Safe to tire and press the 
firing button. By means of a solenoid a cam 
forces the sear inward and releasing the inner 
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locking lever and the firing pin, which strikes 
he primer and explodes the cartridge’s propel¬ 
lant charge. 

During recoil the cams on the side act on the 
Miter crank to rotate the crankshaft and the 
liner cranks. The lat ter's first movement retracts 
he firing pin and unlocks the breechblock after 
l/ 8 inches of travel. At this time the projectile 
as safely cleared the bore and continued rota¬ 
tions of the inner cranks lower the breechblock 
into contact with the toes of the extractors ac¬ 
celerating them in their housing. The empty 
artridge case is thrown violently through the 
jpening in the top of the breechblock and clear 
of the working mechanism of the gun. until it 
«its a deflector. 

During the remainder of recoil the rammer 
nd feed pawls of the loader arc raised above the 
ncoming round, being held in position by the 
itop pawl. This action is brought about by move- 
nent of the roller on the feed rod by means of 
lie guides on the sides of the tray. 

In the counterrecoil that begins after full 
impression of the driving spring, the breech- 
ocking spring acts to move the breechblock 
o the closed position but this motion is stopped 


as the breech is latched open by the hooks on the 
extractor. Consequently, the outer crank is car¬ 
ried clear of the side cam. As the tray moves for¬ 
ward, the pawls on the top surface rotate the 
star-wheel in the feeder forcing a loaded round 
on the tray up to the point where the rammer 
shoe is latched to the rear by the tray catch lever. 
When an inch from battery position, the cam on 
the bottom of the tray trips the rocker arm. This 
in turn fires the tray catch lever, releasing the 
rammer to start the round into the chamber. At 
the end of this stroke the ramming levers arc- 
spread by the slots in the tray and the live round, 
released at a high rate of speed, is literally 
knocked into the chamber. 

At the completion of this action the breech¬ 
block-closing spring is free to raise the breech 
block to the closed position as the extractors are 
unhooked from the block by the rim of the car¬ 
tridge in the act of chambering. 

While the block rises, pressure on the left 
inner cam is removed from the cocking lever 
and firing of the round is accomplished. As the 
breech is closed, its action on the cam con¬ 
trolling the sear is automatic as long as the se- 
lector switch is set for this type of lire. 


Chapter 22 

JAPANESE AUTOMATIC AIRCRAFT CANNON 


1 he status of Japanese large-caliber automatic- 
weapon development all dining World War II 
is best described as chaos compounded by con¬ 
tusion, with a slight bit ol bewilderment thrown 
in lot good measure. No originality was shown 
and only a desperate attempt to meet critical 
conditions by combining a lew good leatures of 
other weapons was attempted. A sealed-up ver¬ 
sion of a well-known rifle-caliber machine gun 
was generally the finished produc t. 

The best way to approach a Japanese aircraft 
cannon is first to identify it and then compare 
it with its counterpart among weapons that had 
been made for years in other countries, sue h as 
Hotchkiss. Hispano-Sui/a. Ocrlikon. Browning, 
or Vickers. The similarity in operating prin¬ 
ciples will usually be very apparent. 

The most outstanding example of such bor¬ 
rowing is the 20-mm automatic gun given the 
designation 110-51*. It was simply the success¬ 
ful caliber .50 Browning machine gun made in 
20-nmi bore by copying an American weapon 
captured in the early stages of the war. Accord¬ 
ing to oflicial documents found after tlie Jap 


surrender, this condition was the result of Jap 
anese confidence in tlicit 7.7-mtn riHe caliber 
machine guns and 20-nmi Oerlikon-typc cannon. 
It later became apparent that a quick victory 
was not possible and that there was a pressing 
need for larger bore automatic weapons and for 
higher rates ol fire and greater velocity. Cion 
sequently, they copied and put inlo production 
whatever was most readily available. 

After their successful conquest of the Philip¬ 
pines, the Japs captured thousands of our Brown¬ 
ing machine guns and upon this reliable mecha¬ 
nism they based practically all wartime cannon 
development. It was fust made in 13 millimeter* 
and then raised progressively to whatever bote 
was demanded. These were all designated HO 
with the Type and bore diameter following, such 
as HO 103 13 mm. HO 5 20 mm. H0-153 
Type I. 30 mm. and 110 - 20 ! 37-nun. Of thestj 
the 110-5 was the most successful. During the 
latter days of the war it was the air force’s first- 
line 20-nun aircraft cannon. 

While the Japanese simply copied our Brown¬ 
ing gun in detail and showed no originality, 
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they did deserve great credit for furnishing an 
answer to one question that was asked all 
through World War 11. II the Browning caliber 
.50 machine gun was the best of its kind in the 
world, then why did not American engineers 
scale it up to the 20-mm arm we needed so des¬ 
perately at the time? While we advanced theo¬ 
ries as to why it could not be done, the Japs not 
only did it but succeeded remarkably well. It had 
a rate of lire of 9f>0 rounds a minute and weighed 
only 84 pounds. Kven with the use of inferior 
metals the components had a life expectancy 
of 3,000 rounds. 

Later a 57-nun cannon, copied after the His- 
pano-Suiza Type 404, was attempted and was in 
an experimental stage at the close of the war. 
It was known as the H0-401. 

Discussion of Japanese aircraft cannon with 
any degree of clarity is impossible since they 
were not produced with any object oilier than 
to copy and improvise various mechanisms in as 
large a caliber as metal limitations would permit. 

One of the best examples of Japanese develop¬ 
ments was the Model 98 20-mm automatic can¬ 
non. This was as close as their designers came 
to originality in weapon planning, but was still 
only a combination ol features that have been 
in standard use for years. 

This weapon was so constructed as to be 
adapted to both aircraft and antitank mount¬ 
ing, and was successfully tested in 1938 at the 
government arms plant. The mechanism was 
relatively simple and rugged in construction. It 


operated by gas and blow-back and was maga¬ 
zine led. air cooled and rear seared. It was rela¬ 
tively light for this caliber, weighing 152 pounds 
with loaded magazine attached. The official rate 
of fire was given as 180 aimed shots per minute 
and 150 maximum during full automatic. The 
holt was securely locked during the act of firing 
with gas being used only to unlock the piece. 
Blow back furnished the necessary energy to 
complete the cycle. 

The barrel is quickly fastened or detached. 
It is positioned by a set screw in the top of the 
receiver acting as a key in a slot on the barrel. 
After the interrupted thread bushing is rotated 
a sixth of a turn, a spring lock snaps in the rim 
of the hushing securing the whole assembly. The 
holt, gas piston yoke, driving spring, rear buffer, 
magazine interlock, safety lock, and ejector are 
all housed in the receiver. The opening in the 
receiver into whic h the magazine fits has a spring- 
loaded door that snaps shut whenever the maga¬ 
zine is removed and the gun is not in use. This 
prevents dust or any other foreign matter from 
getting into the working parts. 

The gas-piston yoke rides in the slideway it. 
the sides of the receiver. The locking key that 
backs up the breech loc k is also set in this mem¬ 
ber. The yoke is the carrier for the bolt assembly, 
having two tubes that go to the cylinder and 
act as pistons. The driving springs arc housed 
in these tubes. The angled surface of the yoke's 
rear end acts to cam the back of the bolt upward 
into locked position while the rearward thrust 
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by gas pressure on the piston cams the bolt down 
to unlock. The ejee tor rides through a slot in 
in the top rear portion of the yoke, the surface 
below the ejector groove serving as a cushion for 
the striker. 

The breech lock has two T slots. The rear one 
engages the firing pin camming it rearward for 
unlocking, while the forward one forces a ver¬ 
tical movement for locking. The bring pin. 
which is housed by the bolt, is slotted at the top 
so that the ejector can make contact with the 
base of the empty case. Also attached to the bolt 
is the spring-loaded < law-type extractor. 

When the weapon is mounted for aircraft, a 
drum feed is employed and the rate of lire in¬ 
creased by raising the si/e of the gas orifice. 
When used as an antitank gun a vertical metal- 
box-type maga/inc bolding 'JO staggered rounds 
is fitted into a slot in the top of the receiver 
and held in place by a shoulder at the forward 
end and a spring catch at the rear. 


To hre the JO-mtn Mode l 98 automatic can¬ 
non, the gunner first places a loaded drum or 
magazine into place with the bolt forward. He 
then grasps the charging handle located on the 
lower right side of the receiver and pulls all the 
way to the rear. This draws the bolt assembly 
and gas-piston yoke rearward until the spring- 
loaded sear hook in the receiver snaps into its 
recess in the gas piston assembly holding the 
entire mechanism in the cocked position. The 
trigger, actuated by a firing handle, transmits its 
movement to the sear by means of a linkage and 
releases the gas-piston yoke and bolt assembly 
to go forward by compression of the driving 
springs. 

The charging handle also moves ahead with 
the firing ol the first round and remains that 
way throughout automatic lire. The rib on lop 
of the bolt, in passing under the magazine, strips 
the first round from the Iced and starts it towards 
the chamber. Dming the final act of ciiumbcring 
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the spring-pi voted extractor snaps over the rim 
and into the cannelure of the cartridge case. As 
the bolt is seated all the way forward, the gas 
piston yoke is free to continue on, the bolt and 
its locking piece being interlocked in such a 
manner as to permit the latter to rise vertically. 
The angled surface of this piece and the cor¬ 
responding cam on the gas piston yoke force it 
upwards in front of its locking key. thereby 
holding the bolt securely behind the chambered 
round. 

The piston yoke travels forward a few thou¬ 
sandths of an inch when its rear vertical projec¬ 
tion strikes the firing pin, driving it into the 
primer which in turn detonates the powder 
charge. While the projectile is in the bore, the 
entire action is rigidly locked but a portion of 
the gas is metered into the gas cylinder through 
the barrel port after the passage of the projectile. 

This forces the yoke to the rear, camming the 
breech lock down, and the entire unit starts to 
recoil with the exit actor carrying the empty car¬ 


tridge case. T he first movement rearward cams 
the firing pin hack into the holt body. As the 
movement continues, the ejector fixed to the in¬ 
side top of the receiver rides through the grooved 
upper part of the holt, striking the rim of the 
empty case, pivoting it down through the ejec¬ 
tion slot in the bottom of the receiver. Full recoil 
stroke is accomplished when the holt assembly 
and the gas piston yoke strike the rear buffer. 
This heavy' spring-loaded device absorbs all sur¬ 
plus energy not taken up by compression of the 
driving spring. The operating parts enter into 
counterrecoil movement to repeat the cycle of 
operation provided the firing handle remains 
depressed. 

T he Japanese used the weapon as a ground 
gun. hut during the latter days of World War II 
in their desperate attempt to stop the devastating 
American bombing raids, they modified and 
adapted the cannon to aircraft use. It was usually 
mounted as a free gun but iliere are records 
showing experimental installations in power- 
driven turrets. 
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Statue at the Entrance to National Archives Building, Washington, D. C. 














CONCLUSION 


It was indeed an eventful day when man stepped from the path of his 
upward climb for the purpose of starting war. While his travel along the 
road to progress has been notable, he has found occasion to pause more 
times than civilization would care to admit, in order to seize, save, or 
sanctify those things of his neighbor which he deemed worthy of the effort. 

The improvements in methods of transportation, communication, medi¬ 
cine, and divers other things are of such vast proportions that they seem 
magical in comparison with their predecessors. The years since the advent 
of gunpowder have seen ihe replacement of the oxcart by the jet plane, 
the town crier by television, and snake oil by penicillin but there have 
been no such phenomena with respect to progress in projectile delivery. 

In armament man has yet to achieve the mental capacity to replace the 
earliest of his discoveries, the missile weapon, first brought about by the 
hasty throwing of a rock. True, throughout the years, countless thousands 
of hours have been expended, along with sums of money, too fabulous to 
estimate, in an effort to break away from this mode of lethal delivery. How¬ 
ever, the result has been only a refinement—evolutionary, but in no sense 

revolutionary. 

* 
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Patents on Machine Guns and Relating Mechanisms Upon which the World's Automatic 

Weapons Have Been Based 


The following patents granted by the United 
States Patent Office to American and foreign in¬ 
ventors cover the most important machine-gun 
and firing mechanisms from which have evolved 
the automatic weapons we know today. 

The patents are listed under the inventors 
and the firms or individuals to whom they may 
have been assigned. The title, patent number, 
and date of patent are given for each, together 
with names of joint inventors and assignees, 
where applicable. Entries under assignees arc 
marked with an asterisk (*) and are cross-refer¬ 
enced to the names of the inventors. 

Accelerating Fire Arms Co.—New York, N.Y. (•) 

Gun. Accelerating 200.740 20 Feb 1878 (Lyman) 

Aogles, Jam ks G.-Middlesex, England 
Machine gun 426.350 22 Apr 1800 
Feeder for machine gun 290,622 18 Dec 1883 (Assigned to 
Galling Gun Co.) 

Adamson, Keith F.—Fort Ur ago. N.C. 

Automatic gun 1,648,469 8 Nov 1927 (Adamson & Stam- 
baugh) 

Adsit, Frank W.—St. Paul, Minn. 

Machine gun 1.313,038 12 Aug 1919 

Agnelli, Giovanni—Turin, Italy 
Firearm, Automatic 1,187,957 20 June 1916 

AkTIEBOLACET J. C. LJUNGMAN—MAIMO, SWEDEN (•) 

DLsconnector means in self-charging firearms 2,390,061 
4 Dec 1945 (Eklund) 

Aktii.uolaget Automatgkvak—Stockholm, Sweden (•) 
Firearm, Automatic 680.188 IS Aug 1901 (Kjellman & 
Andersson) 

Firearm, Automatic 690.739 7 Jan 1902 (Kjcliiiian & 

Andersson) 

Aktihiolaget Stockholm* Vapenfabrik—Stockholm, Swe¬ 
den (*) 

Firearm, Recoil-operated 765/191 19 Jan 1904 (Kjellman) 

Firearm, Automatic 738,140 1 Sep 1903 (Friberg) 

Firearm, Automatic 814,547 6 Mar 1906 (Kjellman) 

Firearm, Automatic 1.040,092 8 Oct 1912 (Kjellman) 


Aldrich, Wales—Cleveland, Ohio 
Firearm, bring pin & extractor (breech loading) 38.455 
12 Mav 1863 

Alessi, Frfdkrico—New York, N.Y. 

Gun, Machine 672.690 23 Apr 1901 
Gun, Machine 683,2-10 24 Sep 1901 

Alexander. Aldlrt M.—Havre de (.race, Md. 

Automatic firearm feed mechanism 2,436,370 24 Feb 1918 

Alien Property Custodian (*) 

Automatic or repeating firearm 2,325,484 27 Jul 1943 
(Kirnly K Roue her) 

Firing mechanism for automatic firearm 2.35G.615 22 Aug 
1944 (Revel I i) 

Automatic shoulder firearm adapted for use in a carriage 
2.376.726 22 May 1915 (Roswnanilh) 

Allenmr Memo —Deikoit. Micii. 

Gun. Machine 323.997 11 Aug 1885 

Gun, Machine 372.191 25 Oil 1887 

American 8c British Mix;. Co. (•) 

Automatic gun 851.196 23 Apr 1907 (Bevans & Bar- 
111011111 *$) 

American Machine & Ordnance Co.(*) 

Automatic gun 851.196 23 Apr 1907 (Revans & Bar- 
l holmes) 

American Paper Goods Co.—Kensington, Conn. (•) 

Cartridge, Belt 1.341,111 25 May 1920 (Cooley) 

Anderson, Edward William— 1 Witton, England 
Gun, Automatic 671,062 2 Apr 1901 

Anderson, Louis A.— Dayton. Ohio 
Bolt mechanism 2303.575 11 Apr 1950 (Anderson & Pear¬ 
son) (Assigned to General Motors Corp.) 

Andersson. Gustav L.—Stockholm, Sweden 

Firearm, Automatic 680,488 13 Aug 1901 (Kjellman & 

Andersson) (Assigned to Aktieholaget Autoinatgcvar) 
Firearm, Automatic 690.739 7 Jan 1902 (Kjellman & 

Andersson) (Assigned to same) 

Andrews, Joel W.—Norristown, Pa. 

Gun & bayonet batteries, Improvement in 33,731 19 Nov 
1861 

Andrus, Georgp. P.—Aberdeen, Wash. 

Bombing gun for aircraft 1.636.451 19 Jul 1927 
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Anslev H. Fox Co.— Philadelphia, Pa. 

Gas-operated machine gun 1293396 4 Feb 1919 (Fox) 
Gas-operated amoinaiic machine gun 1291.892 18 Feb 

1919 (Fox & Rice) 

Gun. Machine 1.388.856 30 Aug 1921 (Fox) 

Archbold. Israel N.— Ridge Farm, 111. 

Gun, Machine 476.590 7 Jim 1892 

ARMAMENT! M II. MARI S. A.— TURIN, ITALY {•) 

Automatic firearm 1,759277 20 May 1930 (Rcvclli) 

Armit. Robert 11.— London, England 
Gun, Machine *116,807 17 Feb 1891 (Assigned to T. Mc- 

Culloch) 

Armstrong, Whitworth & Co. Ltd.-Ni.wcasttx-on-TYne, 
England 

Gun, Automatic 702.210 10 Jnn 1902 (Noble) 

Aritr, John J. B. Birmingham. F.ngi.and 

Machine gun. Anti aircraft & other 1,331.983 30 Mar 1920 

Auto-Okdnancf, Gorin— Nkw York, N.Y.( # ) 

Automatic gnu 1.396.919 15 Nov 1921 (Eickhofl) 
Automatic gun 1.425,810 15 Aug 1922 (Thompson) 
Automatic gun 2,053,489 8 Sep 1936 (Norman) 

Automatcevar. Aktii.iuu.agf.t— See Aktiebolagei Automat- 

CEVAR. 

Automatic Arms Co.—Cekveland, O. 8- Buffalo, N.Y.( # ) 
Gun, Gas-operated 1.003,032 I Sep 1911 (Median) 

Cun, Gas-opera led machine 1,005.263 10 Oct 1911 (Me- 
Clean) 

Automatic machine gun 1,042.135 22 Oct 1912 (Me- 
Clean) 

Breech-loading 8: dischargc-aclualed fircaiiii 1.012,303 22 
Oct 1912 (McCIcan) 

Gas regulator X: trap for gas operated firearm 1,195.093 22 
Aug 1916 (Lewis) 

AirroYRE Co.—O akviut, Conn.(*) 

Cartridge belt link 2,123.340 1 Jul 1947 (Ryan) 
Cartridge feeding mechanism 2.501.M3 21 Mar 1950 

(Sanford) 

Feeding mechanism for automnfir guns 2.502.891 4 Apr 

1950 (Sanford) 

Bailey, Form ne L.— IndianA rons, Ind. 

Gun, Machine 206.852 13 Aug 1878 (Assigned lo Bailey 

Gun Co.) 

Guns. Improvement in machine 173.752 22 Fch 1876 
Improvements in machine guns 173.751 22 Feb 1876 

Baii.f.y Gun Co.— Indianapoms, Ind. (•) 

Gun, Machine 206.852 13 Aug 1878 (Bailey) 

Baii.f.y, Oliver J.—Florence, Mass. 

Silencer for lit cairns 1,207,264 5 Dec 1916 

Ball, Albert—Worcester, Mass. 

Firearms, Self-loading 38.935 23 Jun 1863 

Rangkrter, Friedrich—New York, N.Y. 

Automatic lapid-fire machine gun 1.424.751 S Aug 1922 


Bardflli. Arturo—Milan. Italy 
Firearm. Automatic L355378 12 Oct 1920 
Firearm. Automatic 1,425.627 15 Aug 1922 

Barnes. Charles Emerson—Lowkij., Mass. 

Cannon. Improved automatic 15.315 8 Jul 1856 (Assignee 
to self and M. W. Oliver) 

Barnes, Charles H.— Iijon, N.Y. 

Firearm. Automatic 1.089,621 10 Mar 1914 

Barrett, J. B.— Wythe County, Va. (•) 

Improumrms in repeating cannon 110,233 20 Dec 1870 
(Hedrick) 

Barros. Jose dk— Imperial, Calif.(•) 

Rapid-fire gun 1.283.765 26 Nov 1918' (Martin) 

Barry. Mack Carlton—Atlanta, Ga. 

Rapid-fire gun 1.233,165 10 Jul 1917 

Bartiioi.mess. Charles W.— Ilion. N.Y. 

Automatic gun 851.196 23 Apr 1907 (Bevans & Bar- 

t holiness) 

Batch elder, Frank R.—Worcester. Mass. 

Machine gun IhU 1.243,686 23 Oct 1917 (Assigned to 
Universal Patents CIo.) 

BAUMWART. GaBKIFI. W.—GARDEN ClTV, N.Y. 

Automatic loc king aniiiiiinition container 2.506.409 2 May 
1950 (Assigned to Republic Aviation Corp.) 

Baxter. John—Knoxville, Tfnn.(•) 

Gun. Machine 296,365 23 Jul 1878 (Taylor) 

Guns, Improvement in machine 174,872 14 Mar 1876 

(Taylor) 

Guns, Improvement in machine 174.873 14 Mar 18711 

(Taylor) 

Guns, Improvement in machine 177.030 2 May 1876 

(Taylor) 

Beck, Miciiafj.—Minneapolis. Minn. 

Gun, Automatic magazine 615.932 27 Mar 1900 (Beck & 
Ferrant) 

Bfckfr Rhmioi u-Kiu ffi i>. Germany 
Automatic firearm 1.111.285 22 June 1915 

Beebe. Frank N.— Columbus. Ohio 
Extractor, Spring 230.224 20 Jul 1880 

Beecher. F.benizir B.— New Haven, Conn.( # ) 

Gun, Machine 430.206 17 Jun 1890 (Garland) 

Gun, Macliine 179,799 2 Aug 1892 (Garland) 
Automatic mechanism for machine guns 636.974 14 Nov 

1899 (Ga i land) 

Gun, Automatic machine 613.118 13 Feb 1900 (Garland) 

Bell. Daviit $.—Pittsburgh, Pa. 

Automatic gun 2.370,835 6 Mar 1945 (Bell & Wilkander) 
(Assigned to Edgewater Steel Co.) 

Automatic gun 2.395.211 19 Feb 1946 (Bell & Wilkander) 

(Assigned to same firm) 
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Rfndix Aviation Core.—South Bend, Ind.( # ) 

Gun-feed mechanism 2.379,183 26 Jun 1915 (Reck) 
Automatic gun charger 2.410.767 5 Nov 1916 (Wisman 
& Rolm) 

Gun-charging mechanism 2.113.101 21 l)cc 1916 'Gocpf- 
rich) 

Benedict!*, Camillo IX—Philadelphia, Pa.( # ) 

Gas-operated iitcarm 630.136 I Aug 1899 (Travaglini) 

Benet, Laurence V.—Paris. France 
Gun, Automatic machine 564.043 II Jtil 1896 (Bence & 
Metric) (Assigned to Hotchkiss Ordnance Co., Ltd.) 
Gun, Gas-operated 588.380 17 Aug 1897 (Hen6t & Mercte) 
(Assigned to same) 

Gun, Gas-operated 606.115 21 Jun 1898 
Gun, Semi-automatic 619.393 8 May 1900 (Bcn£t & 

Merett) 

Gun, Automatic 696.306 25 Mar 1902 (Kcnlt & Merctf) 
C ii n. Gas-opera ted 861,939 30 Jun 1907 (lionet Metric 1 ) 
Feed apparatus lor automatic guns 958.078 17 May 1910 
Rifle. Automatic shoulder 1.125.937 20 Jan 1915 (Benet 
.<• Met tie) 

Gun. Semi-automatic 852,253 30 Apr 1907 (Benet & 

Merci*) 

Firing sear. Automatic 851.253 21 May 1907 (Benet & 

Mercte) 

Bennett. Thomas C. New Haven, Conn. 

Automatic lirearm 695,734 18 Mar 1902 (Bennett & 

Mason) ( Assigned to Winchester Repeating Arms Co.) 

nr.itr.MANN, Tiifodor Fmii.-Roienffls. Girmany 
Automatic fiieaim 2.072.197 2 Mar 1937 

Ri.kcmann, Theodor—Suhl, Germany (•) 

Firearm. Recoil-operated 547,15 1 8 Oct 1895 (Schmcisser) 
Machine pistol 1,150.834 3 Apr 1923 .Schmcisser) 

Bertiiifr. Andre Virc.ilf Paul Marif—Paris, France 
Gun, Automatic 918.646 20 Apr 1909 
Firearms, Cooling device for 1,017.373 13 Feb 1912 
Gun, Gas operated 1.082.916 30 I)cc 1913 
Gun. Machine 1.144.991 6 Jul 1915 

Hertran, Edward M —Jackson Heights. N.Y. 

Gun, Ammunition magazine 2.364.510 5 l>cc 1933 (Ber- 
Han & Lesnick) (Assigned to Brewster Aeronautical Corp.) 

Bf.vans, W. 11. —Bridgeport, Conn. 

Gun, Automatic 851.196 23 Apr 1907 (Revans .v Rar- 
tholmes) (Assigned to American & British Manuf. Co. & 
American Machine & Ordnance Co.) 

Electric K- percussion firing mechanism 855,427 28 May 
1907 

Rickart. M.L.— Atlanta, Ga. 

Gun, Machine 661.952 1 Jan 1901 (2/3 assigned to Black¬ 

burn & Spilman) 

BiLLtNCHURST, William—Rochester. N.Y. 

Improvement in platoon butteries 36.448 16 Sep 1862 
(Billing! mist 3: Requa) 


Rirkii.t. Louis— Bois-Colombes. France 
Tripping device 1.993,645 5 Mar 1935 
Mechanism for the tripping or release of movable organs 
2.040.197 12 May 1936 

Birkic.t, Marc—Bois-Colomdcs, France 
Combined gun and engine for aerial machines 1.319.510 
21 Oct 1919 

Magazine for the automatic feeding of objects 2.011.889 
20 Aug 1935 

Aircraft provided with a gun 2,014,876 17 Sep 1935 
Aircraft engine and gun assembly 2.020.872 12 Nov 1935 
Aircraft engine and gun assembly 2.053.691 8 Sep 1936 

Machine provided with an automatic firearm 2.075.086 30 
Mar 1937 

Airplane provided with an automatic lirearm 2.075.087 30 
Mar 1937 

Automatic firearm 2.159,126 23 May 1939 
Automatic lirearm 2.159.127 23 May 1939 
Detent mechanism 2.179.914 14 Nov 1939 

Automatic firearm 2.199.871 7 May 1910 

Automatic firearm 2.199872 7 May 1910 

Firearm of the recoiling type 2.291.867 I Aug 1912 

Birmingham Small Arms Co., Ltd.—Birmingham, England( # ) 
Firearm, Automatic 1.637.234 26 Jul 1927 (Norman) 
Firearm. Automatic 1.637.235 26 Jul 1927 (Norman) 

Bjorcum, Nils—Asker, Norway 
Automatic firearm 1.007.911 7 Nov 1911 

Blacken. L. V. S.— I-ondon. England 
Machine gun & small atm 1.856.022 26 Apr 1932 

Blackburn, B. M.— Atlanta, Ga.(*) 

Machine gun 664952 1 Jan 1901 (Jeter) 

Blickf.nsdereek. Cforce C.—Stamford, Cow. 

Attachment for automatic guns 1.290.828 7 Jan 1919 

Boeger. Joseph—Dresden, Kans. 

Machine gun 800,062 19 Sep 1905 

JIochnak. Andrew—B oirtowN. Pa. 

Machine gun 2.021.125 10 Dec 1935 

Rocdonov. Amok—Altoona, Pa. (•) 

Antiaircraft machine gun 1,443.249 23 Jan 1923 (Dupeza) 

BoMiNGHAUS, Franz— FNsen-on-the-Ruiir, Germany 

Recoil gun 923.051 25 May 1909 (l.amlnir & Doming- 
hails) (Assigned to Fried. Krupp A. G.) 

Bonham, John L.—Hellen, Pa. 

Improvement in revolving ordnance 36.555 30 Sep 1862 

BORCHARDT, 1 11 CO—CltARIA)ITENBI RO, GERMANY 

Trigger medianisin for automatic firearms 987.543 21 Mar 

1911 

Cartridge-ejecting device fur firearms 1.009,464 21 Nov 

1911 

Breech-medianism lock for automatic firearms 1.071.023 
26 Aug 1913 

Automatic firearms with toggle joint 1.160.831 16 Nov 

1915 
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Breech mechanism for automatic hrcarms 1,181,065 23 
May 191G 

Hold back device 1.196.739 5 Sep 1916 

Botts, Robert F..—Blue F.arth. Minx. 

Buffer spring assembly for automatic firearms 2,501.958 
25 Apr 1950 (Botts & Young) 

Boi riifllf.s. E. A. L.— St. Denis, France 
Automatic firearm 1.382.058 21 Jun 1921 (Assigned to 
Society Anonyme des Eiahlisscmetm Delaunay) 

Machine gun 1,-102.564 3 Jan 1922 (Assigned to same 
firm) 

Bourne. Roland II.—West Hartford, Conn. 

Gun silencer 2,375.617 8 Mav 1915 (Assigned to Maxim 
Sileiuei Co.) 

Roussel, Axdki.—CUii'rbf.voii:. France 
Automatic firearm 2.108.026 8 Fth 1938 (Sutler & Bous- 
sel) (Assigned (o Sociele Anonyme des Anriens Ft. 
Hotchkiss Cie.) 

Bowman, Mark H.— Pinkstaff, III. 

Mac hine gun 662.761 27 Nov I960 (Hughes & Bowman) 

Brady. Freeman, Jk.—Washington. p.\. 

Gun. Magazine 31.126 11 Jan 1862 (Brady & Noble) 

Brand. Chkimoi’hfk C.—Norwich. Cow. 

Revolving firearm 38.279 28 Apr 1863 

Bruising. Karl A.— Herstall, Belgium 
Automatic firearm with fixed barrel and biccth anion 
1.020.596 19 Mar 1912 

Firing median ism for automatic firearms 1.073388 23 Sep 
1913 

Firearm. Automatic 1.350313 24 Aug 1920 
Automatic firearm 1,411.173 4 Apr 1922 

Breda —See Soci eta Italian a Ernesto Breda 

Brehm. Eduard—Jersey City, N.J. 

Improvement in revolving cannons 110.191 20 Dec 1870 

Brftt. Jamf.s-YI\tii awan, N.Y. 

Gun batteries. Many barrels 42352 3 May 1861 

Brevets Aero-Mfcaniquks S. A.— Geneva, Switzerland(•) 

Gas piston operated firearm 2.194X89 17 Jan 1950 

(Mail lard) 

Ammunition charging device for automatic arms 2 503.116 
4 Apr 1950 (MaiHard) 

Pivoted bicech boll lock 2322.628 19 Sept 1950 (Mail- 
lard) 

Brewster Aeronautical Corp.—New York. N.Y. (•) 

Gun, Ammunition magazine 2.364.510 5 Dec 1944 (Ber- 
tran & Lesnick) 

Bristol, Mortimer L.—West Hartford. Conn. 

Gun, Automatic 862.384 6 Aug 1907 (Assigned to Colt's 
Patent Firearms Mfg. Co.) 


Bristol Alropijv.ne Co., Ltd.—Bristol, England (*) 
Ammunition feed mechanism for machine guns 2321.346 
5 Sep 1950 (d '.Yssis-Fonseca) 

Bkodfrick. Clement M.— Hartford. Conn. 

Machine gun 501317 5 I eb 1893 (Broderick & Vankiers- 
bilck) (Assigned to Calling Gun Co.) 

Feed for machine guns 504316 5 Sep 1893 (Broderick & 
Vankieishilek) (Assigned as above) 

Brondby. Fridtjof K.-Oslo. Norway 
Gas-operated firearm. Autoinaiic 2.223.671 3 Dec 1940 

Brohilrston. Alexander M.— Moncton. New Brunswick 
Machine gun 1216.938 20 Feb 1917 (1/2 assigned lo 

Holmes) 

Apparatus for cooling gun barrels 1.216,939 20 Feb 1917 

Brown. Aaron A.—Rawlins, \Vvo.( # ) 

Automatic gun 718.062 8 Jan 1903 (Weed) 

Brown. Charles W.— Indianoi.a, Iowa 
Machine gun 1.401.667 27 Dec 1921 

Brown, John F.— Casa Grande. Ariz. (*) 

Automatic rillc 1.398,152 29 Nov 1921 (Wagnon) 

Brown. John L.—Momence, III. 

Gun silencer & scavenger 2208.093 16 Jul 1910 

Brown. M. W.—Trenton. N.J. 

Automatic lifle 966.995 9 Aug 1910 

Brown. Richard J. W.—London, England 
Breech mechanism for automatic recoil-opera ted guns 
1.021.130 26 Mar 1912 

Browning (<>.. |. M. .<• M. S.— Ogden, Utah (•) 

GasojK-ratcNl aiiiomatir firearm 2.093.706 21 Sep 1937 

(Marrincr Browning) 

Automatic lire.. 2.039.705 21 Sep 1937 (Marrinei 

Browning) 

Automatic firearm 2.039.701 21 Sep 1937 (Marrincr 

Browning) 

Filing mechanism for automatic firearms 2.116.110 3 May 
1938 (Marrinei Biowning) 

Firing mechanism for automatic liicaniis 2.116,139 3 Mav 

* 

1938 (Marrincr Browning) 

Firing mechanism for automatic firearms 2.093.707 21 Sep 
1937 (Marrincr Browning) 

Gas-operated automatic firearm 2.116.1 fI 3 May 1938 
(Marrincr Browning) 

Firing mechanism for repeating firearms 2.385.057 18 Sep 
1915 (Val A. Browning) 

Browning John M.— Ogden. Utah 
Machine gun 171.783 29 Mar 1892 (John & Matthew 
Bi owning) 

Machine gun 171.784 29 Mar 1892 (John & Matthew 
Browning) 

Gun. Gas-o|>eratcd breech-loaded 502.549 1 Aug 1893 
Gas-operated machine gun 544.657 20 Aug 1895 
Cas-opcrated machine gun 544.658 20 Aug 1895 
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Gas-Operated machine gun 544/359 20 Aug 1895 
Gun, Gas-operarcri breech-loaded 544,660 20 Aug 1895 

(John & Matthew Browning) 

Gun, Gas-operated 514,661 20 Aug 1895 
Gas-operated firearm 621,747 21 Mar 1899 
Recoil-operated firearm 659.507 9 Oct 1900 

Read I-opera ted firearm 659,786 16 Oct 1900 
Gun. Automatic 678.937 23 Jul 1901 
Automatic firearm 689,283 17 Dec 1901 
Recoil-operated firearm 701.288 3 Juii 1902 
Automatic firearm 708.794 9 Sep 1902 

A u tom a lie fiicaim 747.585 22 Dec 1903 
Automatic firearm 853 438 14 May 1907 
Recoil operated firearm 981,263 1 1 Feb 1911 
Automatic machine gun 1,293,02! 4 Feb 1919 
Automatic machine rifle 1,293.022 I Feb 1919 
Automatic li rear in 1.511.262 14 Oct 1924 
Automatic firearm 1.525,065 3 Feb 1925 

Automatic firearm 1,525,066 3 Feb 1925 

Car fridge-feeding device for firearms 1.523.067 3 Feb 1925 
Recoil buffer for automatic guns 1548.70ft 4 Aug 1925 
Automatic liicaim 1.618,510 22 Feb 1927 
Automatic firearm 1,628,226 10 May 1927 
Cartiitlge feeding mechanism for automatic firearm 
1,629,652 24 May 1927 

Browning, Marrinkr A.—Ogden, Utah 
G as-operated automatic firearm 2,093.706 21 .Sep 1937 

(Assigned to browning Co.) 

Automatic firearm 2.093,705 21 Sep 1937 (Assigned to 
same) 

Automatic firearm 2.093,704 21 Sep 1937 (Assigned it* 
same) 

Tiring mechanism for automatic firearm 2,116,140 3 May 
1938 (Assigned to same) 

Firing mechanism for automatic firearm 2,093,707 21 Sep 
1937 (Assigned to same) 

Gas-operated automatic: firearm 2.110.141 3 May 1938 

(Assigned to same) 

Browning, Matthew S.— Ocden, Utah 
Machine gun 471,783 29 Mar 1892 (John \f. & Matthew 
Browning) 

Machine gun 471,784 29 Mar 1892 (John M. * Matthew 
Browning) 

Gas-Operated breech-loading gun 544,660 20 Aug 1895 
(John fr Matthew Browning) 

Browning, Jonathan L*.—Ogden. Utah 
Gas-operated firearm 2,211.405 13 Aug 1940 (Assigned 
to Western Cartridge Co.) 

Gas-operated automatic firearm 2252.754 19 Aug 1941 

(Assigned to same) 

Browning, Val A.— Ogden, UTah 
F iring median ism for repealing firearms 2.385 057 IS Sep 
1945 (Assigned to Browning Co.) 

Bruce, Lucien F.— Springfield, Mass. 

Cartridge charger for machine gun feeders 341,371 4 May 
18815 (Assigned to Gatling Gun Co.) 


Cartridge feeder for machine gun 343,532 8 Jun 1886 
(Assigned to same) 

Cartridge feeder for machine guns 951.900 2 Nov 1886 

Buck, Edward R.—Windsor, Vt. (*) 

Antonin lie magazine firearm 900,965 13 Oct 1908 (C. W. 

Louis) 

Buckham, George Thomas—London, England 
Gun. Automatic or other machine 687.130 19 Nov 1901 
(Dawson & Buckliam) (Assigned to Vickers Sons & 
Maxim, Ltd.) 

Automatic gun 909.819 12 Jan 1909 (Dawson & Buck 
bnm) (Assigned to same) 

Automatic gun 920.832 1 May 1909 (Dawson & Buck¬ 

liam) (Assigned to same) 

Automatic gun 942.167 7 Dec 1909 (Dawson & Buck- 

ham) (Assigned to same) 

Cartridge-feed mechanism for Maxim guns 951,999 15 
Mnr 1910 (Assigned to same) 

Automatic gun 926.052 22 Jun 1909 (Dawson & Buck- 
Itaiu) (Assigned to same) 

Cartridge feed mechanism lor automatic guns 1,091,640 
31 Mar 1914 (Assigned to same) 

Automatic gun 1.077,680 4 Nov 1913 (Assigned to same) 
Automatic gun 1262.196 9 Apr 1918 (Assigned to same) 
Automatic gun 1.262.181 9 Apr 1918 (Dawson &: Buck- 

man) (Assigned to same) 

Machine gun 1,312.106 5 Aug 1919 (Dawson & Buckham) 
(Assigned to same) 

Machine gun 1.314.734 2 Sep 1919 (Dawson & Buckham) 
(Assigned to same) 

Machine gun 1327.086 6 Jan 1920 (Dawson & Buckham) 
(Assigned to same) 

Machine gun 1.453.974 1 May 1923 (Dawson, Buckham 
& Haskell) (Assigned to same) 

Automatic gun 1.468262 18 Sep 1923 (Dawson. Buckham 

6 I-arson) (Assigned to same) 

Machine gun 1,456.625 29 May 1923 (Dawson & Buck- 
ham) (Assigned io same) 

A i titillated link for the cartridge belts for machine guns 
J-550.787 25 Aug 1925 (Dawson, Buckham & Caisson) 
Automatic gun 1,553.992 15 Sep 1925 (Dawson, Buck¬ 
ham & Larsson) 

Bull, William R.— Springfield, Mass. 

Method of and apparatus for cooling gun barrels 1.631,190 

7 Jun 1927 

Machine gun 2.108,817 22 Feb 1938 (Hopprrt, Bull fc 
Simpson) 

Bullard. Herbert A.— San Francisco, Calif. 

Centrifugal gun 1.311,492 29 July 1919 (Assigned to In¬ 
tercontinental Co.) 

Burgess. Andrew—Buffalo, N.Y. 

Automatic firearm magazine 557.359 31 Mar 1896 
Gas-operated firearm 589.120 31 Aug 1897 
Recoil-operated magazine gun 520,753 29 May 1894 
Automatic gun 636,196 31 Oct 1899 (Assigned to Win¬ 
chester Repeating Arms Co.) 

Automatic firearm 663.951 18 Dec 1900 
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Automatic firearm 663.955 18 Dec 1900 
Automatic firearm 063.956 18 Dec 1900 
Automatic gun 666,081 15 Jan 1901 
Automatic gun 687.448 26 Nov 1901 
Automatic gun 693405 11 Feb 1902 
Automatic gun 093.106 II Feb 1902 
Automatic gun 715,971 10 Dec 1902 

Automatic gun 821,922 29 May 1906 
Automatic gun 822.851 5 June 1906 

Recoil-operated firearm 591525 12 Oct 1897 
Recoil-operaled firearm 520.752 29 May 1891 {Assigned 
to Burgess Gun (>>.) 

Burgess Gun Co— Nf.w York, N.Y. (•) 

Recoil operated firearm 520.752 29 May 1894 (Burgess) 

Burgess, William Starling—Brookline, Mass. 
Recoil-operated gun 591,155 5 Oct 1897 

Burk, Paul W.—Washington. D C. 

Machine gun 2.453.830 16 Nov 1948 (Chadwick * Burk) 

Burney. Charles D.—Baynakds Park. F.nuami 
Magazine loaded recoilless gun 2,503.578 11 Apr 1950 

Burton, Bf.thf.l-London, England 
Automatic machine gun 390,114 25 Sep 1888 

Burton. Frank F .-Short Beach, Conn. 

Gun with recoiling barrel 911.006 23 Nov 1909 /As¬ 

signed lo Winchester Repeating Arms Co.) 
Cartridge-ejecting mechanism for firearms 2,101 230 7 

Dec 1937 (Assigned to same) 

Buskirk, Thomas R.-Paoli, 1nd.( # ) 

Machine gun 547,717 8 Oct 1895 (Dougherty) 
Self-acting breech loading gun 529,521 20 Nov 1894 

(Dougherty) 

Bye, Martin—Worcester, Mass. 

Recoil-opera led firearm 812.015 6 Feb 1906 (Assigned to 
Harrington and Richardson Anus Co.) 

Campbell, Thomas J.—Lincoln. Nfrr. 

Improvement in automatic revolving ordnance 35,504 10 

Jun 1862 

Canet, Jean B. G. AI.f. Crf.usot. France 
Recoil apparatus for guns 713,691 18 Nov 1902 (.Schnei¬ 

der & Canet) 

Can i ley, Joseph C-— Bf.vfri.y. Mass. 

Automatic firearm 2.409251 15 Oct 1946 (Assigned to 

United Shoe Machinery Corp.) 

Capaldo, Francf sco—N atles, Italy 
Machine gun 1,371,351 15 Mar 1921 (Casseta & Capaldo) 

Capell, William H.— Hampton, Va. 

Aircraft machine gun installation 1,907,342 2 May 1933 

• 

Capalupo, Vincenzo—E. Boston, Mass. 

Automatic firearm 1,639,425 16 Aug 1927 


Carl. John Howard—Gii roy. Calif. 

Automatic firearm 1.118.330 24 Nov 1914 
Automatic firearm 1.118.331 21 Nov 1914 

Carpenter, John H.—Picabo, Idaho(*) 

Recoil-operated firearm 1.078.224 11 Nov 1913 (Taylor) 

Carr, Howard—San Francisco, Calif. 

Recoil-operated firearm 574.189 29 Dec 1896 (Assigned 
to San Francisco Arms Co.) 

Recoil operated firearm 584,153 8 Jun 1897 (Assigned to 
same) 

Carrillo. I.fopido A.— Big Wells, Tfw 
Machine gun 2.001.925 18 Jun 1935 

Carven, Harry—Pittsfield, In. 

Gun silencer 984,750 21 Feb 1911 

Cassfita. Vincenzo—Naples, Italy 
Machine gun 1,371,351 15 Mar 1921 (Cassetta & Capaldo) 

Castelu, Vittorio—Brescia, Italy 

Cartridge-feed device for amomatic firearms 1.611.289 21 
l>cc 1926 (Soncini *& Castelli) 

Automatic firearm with recoiling barrel 1,613.205 I Jan 
1927 (Soncini & Cnsrelli) 

Gatlin. Robert M. Tuscarora, Nev. 

Recoil o]>ci a led firearm 571,350 29 Dec 1896 (Assigned 
to San Francisco Anns Co.) 

Recoil-opera led magazine gun 454.993 30 Jun 1891 

CAVI.OR, HENRY M —NOBLESVn.LK, l\D. (*) 

Machine gun 458.268 25 Aug 1891 (Cook) 

Ceoero, Ralph S.-Waterbury, Conn. 

Machine gun. Automatic 1,595,993 17 Aug 1926 

Cedillo. Nicasio—Houston. Tfx. 

Recoil-opcrated firearm 1,453,130 1 May 1923 (Assigned 
to Reed, C. E.) 

Centrifugal Gun Corp— Mattapan, Mass.(•) 

Centrifugal gun 1.420.660 27 Jun 1922 (Lombard) 

Cesroslovenska /rrojovka Akciova-Spolecnost V. Brni:- 
Brunn, Czechoslovakia (*) 

Gas pressure regulating device for firearms 1,802,816 2B 
Apr 1931 (Hoick, E.) 

Automatic firearm 1,906,800 2 May 1933 /Marck) 

Automatic firearm 2.115 526 26 Apr 1938 (Hoick. V.) 

Automatic firearm 2.223.004 26 Nov 1940 (Holek.V.) * 

Automatic firearm in particular machine guns 2,093,161' 
14 Sep 1937 (Hoick, V.) 

Self-loading firearm 1,960,913 29 May 1934 (Marck) 
Amomatic firearm 2,146,185 7 Feb 1939 (Holek.V.) 

Amomatic firearm 2,267.501 23 Dec 1941 (Holek.V.) 

Automatic gun 1,926.816 12 Sep 933 (Podrabsky) 

Chadwick, Gforce A.— Washington, DC. 

Machine gun 2,453.830 lfi Nov 1948 (Chadwick & Burk) 

Chaffff., Reuben S.— Springfield. III. 

Feed mechanism for breech-loading firearms 314,515 21 
Mar 1885 
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Challenger, George H.—Westminster, England 
Hu I Id deflector f<»r the propellers of aeroplane and similar 
aircraft provided with guns 1298.886 1 Apr 1919 (As¬ 
signed lo Vickers, Ltd.) 

Automatic gun 1298.887 1 Apr 1919 (Challenger & Sav¬ 
age) (Assigned to same) 

Chandler. Edward F.— Brooklyn, N.Y. 

Self-propelled projectile 2.391.865 1 Jan 19-16 

Chapman, Tiio.mas (>.—Glendale, Calif. 

Firing mechanism for rifles 2.141.029 1 May 1918 (Xvvall 
& Chapman) 

Ciievali.if.r, Arnold Lot is— Ton don. England 

Amomatu: fneuim 1,454.039 8 May 1923 

*• 

Childress, George I*.—Wills Point. Tex. 

Gun muffler 953.943 5 Apr 1910 

CiiRiSToniF., Loots HKi ssn.s, Hugilm 
Machine gun 121,277 28 Nov 1871 (Moniigny) 

Cladwf.i.i., Thomas F.— Richmond, Australia 
Quick-firing machine gun 1.090.124 10 Mar 1914 

Ci ark, Am-ri d I ..— I>i iiuip f. Iowa 
Machine gun 1.169.237 25 Jan 1916 

Clare, William R.— Seattle. Wash. 

Gas operated gun 1.308.016 24 June 1919 (Assigned 1/2 
ro Martin, William.) 

Ci.arus, Bruno—I. t men. Belgium 
Recoil-opera led firearm 898.038 8 Sep l‘M>9 

Clausius, Claus H. R.— Hamri rg. Germ any 
Fireanu. Recoil-operated 593.835 16 Nov 1897 

Clement, Charles P.—Liegf., Belgium 
Automatic firearm 976.122 15 Nov 1910 

Cobb, Lyman II.—Fitgiiuirg, Mass. 

Automatic firearm 499,259 23 May 1911 (Assigned to 

Johnson, M. E.) 

Cole, Charles Set infider—Sandy Hook. Conn. 

Automatic firearm 1.843.916 9 Feh 1932 

Coleman, Benjamin F.— Prentiss, Mass. 

Multihanel machine gun 2.401,277 16 Jul 1946 

Colleoni, Giualite—New York, N.Y. 

Automatic gun 960.825 7 Jun 1910 


Cult's Pa lent Firf Arms Mfg. Co—Hartford, Conn.(*) 
Gab-opera led machine gun 550262 26 Nov 1895 (Eh bets) 
Gas-opera ted magazine gun 570.388 27 Oct 1896 (Ehbets) 
Automatic grin 862.384 6 Aug 1907 (Bristol) 

Automatic machine gun 1.499,846 1 Jul 1924 (Tansley) 
Magazine-feed mechanism for machine guns 1.719.126 2 
Jul 1929 (Pfeiffer & Moore) 

Band mounting for firearms 1.738,500 3 Dee 1929 

(Moore) 

Gas-operated automatic firearm 1,738,501 3 Dee 1929 

(Moore) 

Triggei mechanism for machine gun 1.738.502 3 Dec 1029 
(Pfeiffer & Moore) 

Speed regulator lor machine guns 1,711,432 31 Dec 1929 
(Pfeiffer) 

Speed regulator for machine guns 1.741 J>31 31 Dec 1929 
(Pfeiffer) 

Reversible feed mechanism for machine guns 1,803,351 5 

May 1931 (I’feiflet X: Moore) 

Automatic firearm 1 803.349 5 May 1931 (Pfeiffer) 
Firing mechanism foi machine guns 1.966.592 17 Jul 1934 
(Moore) 

Automatic liicarm 2.050.538 11 Aug 1936 (Moore) 

Firing mechanism for machine guns 2,050.539 11 Aug 
1936 (Moore and Tansley) 

Machine gun and attachment therefor 2,061,313 17 Nov 
1936 (Moore) 

Machine gun 2.110.165 8 Mar 1938 (Moore) 

Machine gun 2.110.809 20 Dec 1938 (Moore) 

Automatic firearm 2.169.083 8 Aug 1939 (Swartz) 

Firing Hirehaiiism foi automatic firearms 2.335,688 30 

Nov 1943 (Moore) 

Automatic firearm and combined accessories 2.359263 26 
Sep 1944 (Webb) 

Automatic firearm 2.375.452 8 May 1945 (Webb) 
Improvement in operating machine gun 120,588 7 Nov 
1871 (Kiiiiic) 

Bolt mechanism for machine guns 2,529,391 7 Nov 1950 

(Hedges) 

Compai.nia Com mi rciai.f. Cafront—Mh-an, Italy (•) 

Gun barrel 2238.670 15 Apr 1941 (Traversi .<• Pagna) 

Comht. Wiii.iam I).—Des Moinfs, Iowa(*) 

Gas o|xratcd machine gun 784.966 14 Mai 1905 (Smith) 
Recoil-operated fiieaim 804.984 21 Nov 1905 (Scarlc) 
Gas-operated automatic fircann 814212 6 Mar 1906 

iSmith) 


Coloney, Myron—New Haven. Conn. 
Machine gun 225,462 16 Mar 1880 
McLean) 

Machine gun 225.466 16 Mar 1880 
McLean) 

Machine gun 231.653 31 Aug 1880 
McLean) 

Machine gun 282.549 7 Aug 1893 

McLean) 

Magazine gun 231,652 31 Aug 1880 
McLean) 


(Assigned to J. H. 
(Assigned lo J. H. 
(Assigned to J. H. 
• Assigned to J. II 
(Assigned to J. H. 


Conlon. Thomas A.— Silver Spring, Md. 

Automatic gun 2.213.953 10 Sep 1940 

Coni.y, Art B.(*) 

Automatic firearm 747,073 15 Dec 1903 (Huntley) 
Curly. J. Griffin (•) 

Automatic firearm 747,073 15 Dee 1903 (Huntley) 

Connor, Marcus W.—Louisvillf, Miss.* 

Machine gun 282.787 7 Aug 1883 (Shields) 
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Cook, Thomas R.— Noblesville, Ind. 

Machine gun 458,268 25 Aug 1891 (Assigned 1/3 to 
Cay lor) 

Machine gun 560,842 26 May 1896 (Assigned 1/2 to Over) 

Cooke, Chari.f.s John—Hong Kong, China 
Non-recoil gun for aeroplanes 1,375,381 29 May 1921 
Non-recoiling gun for aeroplanes 1,380,358 7 Jun 1921 

Cooley, Henry B.— Kensington, Conn. 

Cartridge bell for machine guns 1.341,111 25 May 1920 
(Assigned ro American Paper Goods Co.) 

Cornwell, William D.—Louisville. Mis$.(*) 

Machine gun 282.787 7 Aug 1883 (Shields) 

Coulomiik, Joseph C.—Northfiflo, Vt. 

Noiseless gun 1,140,578 25 May 1915 

Coupland, Richard C.—Dayton, Ohio 
Counting or registering apparatus for machine guns 
1,653.698 27 Doc 1927 

Operating mechanism for machine guns 1.799-281 7 Apr 
1931 

Holt-operaling mechanism for machine guns 1.845242 16 
Feb 1932 

Operating mechanism for machine guns 1,897,099 14 Feh 
1933 (Woody ft Coupland) 

Means for cooling gun barrels 2.112.111 22 Mar 1938 

Coventry Ordnance Works, Itd.—Coventry, England (•) 
Feed mechanism lor automatic guns 1.298.091 25 Mar 
1919 (Redpath ft- Hcllberg) 

Automatic gun 1,315.329 9 Sep 1919 (Redpath) 

Cox, Chari.es F.— Sing Sim;, N.Y. (•) 

Improvements in firearms 31.933 2 Apr 1801 (McCord) 

Cranmer, T. ).— Vallicita. Calif. 

Self-loading battery gun 74,994 3 Mar 1868 

Crawford, Samuf.l— Shullsburg, Wis. (*) 

Machine gun 14215 5 Feb 1850 (Terrel) 

CRFON, WarNAKT IULILN — HOICNEF.-ClIF.RATTE, BELGIUM 

Automatic rifle 908 031 5 Jan 1909 

Crockett, Harry L.—New Haven. Cow 
Gas-upeialcd self-loading fiieann 2.370533 27 Feb 1945 
(Assigned to Western Cartridge Co.) 

Gas operated self loading firearm 2,391,986 19 Feb 1916 

(Assigned to Olin Industries. Inc.) 

Czavra, Iknait— Rochester, N.Y. 

Automatic gun 1.321,419 11 Nov 1919 

Czlgka, Victor H.— Washington, D.C. 

Centrifugal gun 1,404,378 24 Jan 1922 

Daam, Gerrit Van—Buffalo, N.Y. 

Gun heater 2,403.415 2 Jul 1946 

Danse Rf.kyl-Rifffl Synihkat—Copenhagen, Denmark (•) 
Automatic firearm 701.815 3 June 1902 (Rasmussen) 


Danuvia Ipari es’ Kereskedelmi R. T.—Budapest, Hun¬ 
gary (*) 

Gas-operated firearm 2,186,582 9 Jan 1940 (Gebauer) 

I)ARCHE. Paul—Paris. France 
Firearm. Recoil-operated 519.151 1 May 1391 

Darlington, Thomas—New York, N.Y. PM 
Automatic gun 951.797 12 Apr 1910 (Hammond) 
Automatic gun 954,798 12 Apr 1910 (Hammond) 

Darxt, PiFRRr—S t. Etifwf. France 
Automatic firearm or machine gun 1,323.025 25 Nov 1919 
(R. 8: I\ Dame) 

Darnt, Rfcis—St. Etifnnf, France 
Automatic firearm or machine gun 1.323.025 25 Nov 1919 
(R. & P. Dame) 

Device of regulating the rate of hre in automatic firearms 
1.532.305 7 Apr 1925 
Automatic firearm 1,730269 10 Oc t 1929 
Automatic firearm 2 124.911 26 Jill 1938 

d’Assis-Fonsf.ca, Evelyn C. \1.— Bristol, England 
Ammunition feed mechanism for machine guns 2.521.340 
5 Sep 1950 (Assigned to Bristol Aeroplane Co., Ltd.) 

Davis, Clixand—Washington, D.C. s 

Aeroplane gun 1.108.714 25 Aug 1914 ( Assigned to 

Oidnanrc Development Co.) 

Apparatus for firing projectiles from aeroplanes 1,108.715 
25 Aug 1914 (Assigned as above) 

Apparatus for firing projectiles from aeroplanes 1,108,716 
25 Aug 1914 

Fixed ammunition for use in aircraft 1.108,717 25 Aug 
1914 (Assigned as above) 

Cun, Non recoil 1.395,630 1 Nov 1921 
Armament for aircraft 1,446.000 20 Feb 1923 

Dams. Louis, Jr.—Galveston, Tfx. 

Machine gun 1.869.738 2 Aug 1932 (Assigned to Hale it, 
Dalbert & Stuckey) 

Dawson, Arthur T.— 'Westminster. England 
Automatic gun 1262.181 9 Apr 1918 (Dawson & Buck- 
ham) (Assigned to Vickers, Ltd.) 

Machine gun 1.312.106 5 Aug 1919 (Dawson ft Burkham) 
(Assigned as above) 

Machine gun 1,314.734 2 Sep 1919 (Dawson & Buckhara) 
(Assigned as above) 

Machine gun 1,327.068 6 Jan 1920 (Dawson ft Buckham) 
(Assigned as above) 

Machine gun 1.453.974 1 May 1923 (Dawson, Buckham 
ft Haskell) (Assigned as above) 

Machine gun 1.456,625 29 May 1923 (Dawson ft* Buck- 
ham) (Assigned as above) 

Automatic gun 1 468262 18 Sep 1923 (Dawson, Buck- 
ham ft Larrson) (Assigned as above) 

Links for the cartridge belts for machine guns 1.550.787 
25 Aug 1925 (Dawson, Buckham ft- Larsson) (Assigned 
as above) 

Automatic gun 1,553 992 15 Sep 1925 (Dawson. Buck¬ 

ham ft Larsson) 
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Dt Bra me, J. A.—New York, N.Y. 

Improvement in breech-loading ordnance 34,025 24 Dee 
1861 (Assigned to J. Gurney) 

Improvement in revolving ordnance 34.024 24 Dee 1801 

Dfcaille, Pifrrk Airin—Paris, France 
Automatic fire-aim 1.059.680 22 Apr 1913 (Menteync & 
Dcgaille) 

Automatic firearm 981210 10 Jan 1911 (Menteync * 
Dcgaille) 

Cartridge belt 1,150,435 17 Aug 1915 (Laird. Menteync 
fc Dcgaille) 

Dkiim, Edward—Fruita. Colo. 

Magazine repeating firearm 811,670 22 Jan 1907 

DeKmght. Victor P.-Washington, D.C. 

Automatic rapid-tire gun 098,107 22 Apr 1902 (Assigned 
io Victor P. DeKnight Gun Co.) 

Automatic rapid-lire gun 709.880 30 Sep 1902 (Assigned 
to same) 

Rapid-fire automatic gun 709,881 30 Sep 1902 (Assigned 
to same) 

Rapid-fire automatic gun 709.883 30 Sep 1902 (Assigned 
to same) 

Dflainay Co. See Societe Anonyme des Etabijssements 

DeLALNAY 

Dlkschau, Ai.iu.rt von-Emden. Germany 
Electrically controlled lock lor firearms 439.055 21 Oct 
1890 

Deutsche Wafff.n und Munitionsfabrikkn-Berlin, Ger¬ 
many (•) 

Trigger mechanism for machine guns 905.071 21 Nov 

1908 (Heincmanii) 

Automatic gun 1.015-519 26 Nov 1912 (Heinemann) 
Machine gun 1.087.371 17 Feb 1914 (Heinemann) 

Automatic gun 1.114,463 20 Oct 1911 iGcbaiier) 
Automatic gun 1,114.611 20 Oct 1914 (Heinemann) 
Machine gun 1.123.530 5 Jan 1915 (Heinemann. Karl) 

Machine gun 1,128.310 16 Feb 1915 (Heinemann) 

Machine gun U50364 17 Aug 1915 (Heinemann, Karl) 

Machine gun 1,155.061 28 Sep 1915 (Heineiiiaiiii) 

Machine gun 1.167.498 II Jail 1910 {Heinemann) 

Automatic firearm 1.725.272 20 Aug 1929 (Heinemann) 

DeVries, Peter J.-Sheldon. Iowa 
Gun muffler 1,113.811 22 June 1915 

Destrff, Joseph—Brcssels, Belgium 
Automatic firearm 1,735,100 12 Nov 1929 
Automatic firearm 1.715.955 21 May 1929 
Automatic firearm with gas extraction 1.846.993 23 Feb 

1932 

Dibovsky, Victor V.—London, England 
Machine gun 1,298.911 1 April 1919 

Buffing device foi machine guns 1.298.912 1 Apr 1919 
Machine gun 1362.479 14 Dec 1920 (Assigned to Type 
Release Co., Inc.) 


Dickf. Alien A.— Montclair, N.J. 

Automatic firearm 2.297.093 6 Oct 1942 

Dickinson, Charles S.—Cleveland, Ohio 
Improvement in centrifugal guns 24.58)7 9 Aug 1859 

Dickinson, Jacob M. Chicago, III. 

Automatic tireanii 1.835.280 8 Dec 1931 

Diehm. Li 'Lius N.-Wfst Hartford, Conn. 

Automatic fircaim 1226,178 15 May 1917 (Assigned 2/3 
to Stone) 

Diestelkamp, Fkidlkick A.— BijAnd. Mo. 

Automatic magazine firearm 1,126,720 2 Feb 1915 

Dinsmorf., Robert—Wes ion, W.Va. 

Magazine gun with pneumatically operated magazines 
444,660 13 Jan 1891 (Assigned to Grcenstein) 

DOBREMYSL, JOSFK—LONDON, ENGLAND 

Automatic fircaim 2.367.488 16 Jan 1945 
Automatic gun 2.365.498 19 Dec 1944 

Dodgf., Josiaii—Dimmerston, Vt. 

Improved mode of charging cannons 15 357 15 July 1856 
Improved mode of discharging cannons 17.920 4 Aug 1857 

Dodge. William W., Jr.—Asheville, N.C. 

Machine gun 1351309 1 Sep 1925 

Doi.lf.y, I.min H.— Sherman Mills. N1f. 

Recoil-opera ted firearm 1,067,721 15 July 1913 

Doolittle. James B.-Seymolr, Conn. 

Magazine firearm 35.996 29 July 1862 

Dougherty. Albert G.— Chambersburg. Ind. 

Machine gun 547.717 9 Oct 1895 ( Assigned 2/3 to Bus- 

kirk & Foote) 

Self-acting breech loading gun 529-521 20 Nov 1891 (As¬ 

signed 2/3 to Busk irk) 

Douglas, William M.—Galveston, Tex. 

Automatic gun or rille 1,025.132 7 May 1912 

Douglas. Willi am-Corky. Pa. 

Improvement in battery guns 43,903 23 Aug 1864 

Dovell. Harper II —Baltimore. \Id. 

Machine gun 1.291.636 18 Feb 1919 

Driggs, Louis Laboiiie— New York, N.Y. 

Rapid-fire gun 613.195 25 Oct 1898 (Driggs & Tasker) 
{Assigned to Driggs-Seabury Gun & Ammunition Co.) 
Automatic gun 698.472 29 Apr 1902 (Assigned to same) 

Driggs Ordnance Co., Inc.-New York, N.Y.( # ) 

Gas-operated gun 1291,690 14 Jan 1919 (Smith) 

Driggs-Seabury Gun & Ammunition Co.—New York, N.Y.(*) 
Rapid-fire gun 613.195 23 Oct 1898 (Driggs & Tasker) 
Automatic gun 698.472 29 April 1902 (Diiggs) 

Driggs-Seabury Ordnance Corp.—Sharon, PA.f 41 ) 

Automatic gun 781.503 31 Jan 1905 (Driggs) 
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Driccs, William Hale—Washington, D.C. 

Automatic gun 781,503 31 Jan 1905 (Assigned to Driggs- 
Seabury Ordnance Corp.) 

Duffer, Josef—Steyr, Austria 
Gun lock lor automatic firearm 1,387,369 9 Aug 1921 

(Assigned to Ocstcrreichischc Walfenfabrikgcsellschaft. 
Steyr, Austria) 

Dunloi* Rubber Co. Liu.—London. England(•) 

Firing device for automatic guns 2.135.688 8 Nov 1938 
(Wright Trevaskis) 

Solenoid 2,403,315 2 July 1916 (Trevaskis) 

Firing mechanism for automatic gun 2,397,387 26 Mar 
1916 (Trevaskis) 

Dunwoody Automatic Gun & Projectile Co.(*) 

Automatic gun 1,227,897 29 May 1917 (H. H. C. Dun- 

woody) 

Dun woody, Henry H. G.-Washington, D.C. 

Automatic gun 1,227.897 29 May 1917 (Assigned to 

Dunwoody Automatic (inn fc Projectile Co.) 

Dupcza, Peter A.—Lyndora, Pa. 

Machine gun 990,642 25 April 1911 
Antiaircraft machine gun 1,443.249 23 Jan 1923 {As¬ 
signed 1/2 to Bogdonov) 

F.aton, Gilrert C .-Cleveland, Oiiio(*) 

Centrifugal gun 37,159 16 Dec 1862 (Turner) 

Fueling, Fred—Linn, Kans. 

Machine gxin 531,168 18 July 1894 

Edgewater Steel Corp.—Oakmont, Pa.( # ) 

Automatic gun 2.370.835 6 Mar 1915 (Bell & Wilkander) 
Automatic gun 2.395.211 19 Feb 19*16 (Bell & Wilkander) 

Edwards, Daniel G.-Hopkinsvillf.. Ky. 

Fire control means lor uirciaft machine guns 1,466,951 4 
Sep 1923 (Assigned to Stone) 

Eglin, Hans—Geneva, Swii/eri and 
Automatic inertia locked firearm with automatic hammer 
2.512.014 20 Jun 1950 (Assigned to Ocrlikon Co.) 

Ehbets. Carl J.—Haritord. Conn. 

Gas-opera led machine gtm 550.262 26 Nov 1895 (As¬ 

signed to Colt's Patent Firearms Mfg. Co.) 

Gas-opera red magazine gtm 570.388 27 Oct 1896 (As¬ 

signed to Colt's Patent Firearms Mfg. Co.) 

Eickiioff, Theodore II.— Clevki-and, Ohio 
Automatic gnu 1,396.949 15 Nov 1921 (Assigned to 

Au to-<)rdna lice Coi p.) 

Fiank, Halvor O.—Washington Island, Wis. 

Automatic gun 2.149.512 7 Mar 1939 

F.klund, Hans E.—Malmo, Sweden 
Disconnector means in self-charging firearms 2,390,061 4 
Dec 1945 (Assigned to Aktiebolaget J. C. Ljungman) 

F.ksf.rgian, Carolus L.—Dftroit, Mich. 

Rocket projectile (Spin S.) 2.405,415 6 Aug 1946 

Recoilless gun mechanism 2.405,414 6 Aug 1946 


Elloit, Cari fton R.—Dayton, Ohio 
Gun clicking device 2386,801 16 Oct 1945 (Johnson K 

Eliott) 

Elliott, Daniel S— Middle River, Md. 

Machine gun feed 2.128.414 7 Oct 1917 (Assigned to 
Glenn L. Martin Co.) 

End. G.— Sciiaffhaiisf.n, Switzerland 
Automatic firearm 2.031.305 18 Feb 1936 (End & Gactzi) 
(Assigned io Schwcizerische-Industrie Gcselhchafl) 
Auiomaiir firearm 2.130,383 20 Sep 1938 (Assigned to 
Schwci/crische-Industrie GcM-llschafl) 

Automatic firearm 2.052.287 25 Aug 1936 (Assigned to 
Schwei/jerische-Industrie Gcscllschafl) 

Engei.. Gf.org—Dusslldokf, Girmany 
Automatic firearm 2,133.661 18 Oct 1933 (F.ngcl & 

Winter) (Assigned to RhcinmetalFBorsig) 

Erik sen. Joiian—Christiana. Norway 
Machine gun 1,497.096 10 June 1924 

Ernesti. VValii-r—Beri in, Germany 
Gun which fires with forward movement of the gun 
2.218.877 22 Oct 1910 (Ernesti & Ilcrlach) (Assigned 
to Klicinraetall-Borsig Akticngesellschaft) 

Eyi.er. Lawrence J.—Dayton, Ohio 
Corking handle for aerial guns 1.528.950 10 May 1925 
(Russell & Eylcr) 

Fairchild Aviation Corp.—New York. N.Y.( # ) 

Gun synchronizer 1,848,720 8 Mar 1932 (Ilorton) 

Farquiiar, Molbray Cori:—Aiioynf., Scotland 
Automaiic rifle 867.960 15 Oct 1907 (Farquhar & llill) 
Automatic firearm 920.301 4 May 1909 (Farquhar & Hill) 

Auiomaiir firearm 1,019620 5 Mar 1912 (Farquhar & Mill) 

Carl ridge magazine for rifles and machine guns 1.337,893 
20 Apr 1920 (Farquhar & Mill) 

Automatic firearm 1.350.961 21 Aug 1920 (Farquhar & Hill) 

Automatic firearm 1.353.736 21 Sep 1920 (Farquhar & Hill) 

Farrington. Df. Witt Clinton—Lowf.ll, Mass. 

Mailiiuc gun 165.318 6 July 1875 

Barrel-shitiing mechanism for machine guns 198.3GG 18 
Dec 1877 

Cartridge feeder for machine guns 198.308 18 Dec 1877 
Machine gun 241,130 10 May 1881 
Impiovcmcnt iu machine guns 179,450 4 July 1876 
Improvement in traveisc mechanism for machine guns 
198.367 18 Dec 1877 

Improvement in locks for machine guns 185610 19 Dec 
1876 

Far will Giin Co—New York, N.Y.(*) 

Machine gun 154696 1 Sep 1874 (Farwell) 

Farwell, Wili-ard B.—New York. N Y. 

Machine gun 137 428 1 Apr 1873 

Machine gun 154.596 1 Sep 1874 (Assigned to Farwell 
Gun Co.) 

Machine gun 169.686 9 Nov 1875 
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Ferrant, F.mii.—'Minneapolis. Minn. 

Automatic magazine gun 645 532 27 Mar 1900 (Beck & 
Ferrant) 

Fields, VVii.i.iam—Wilmington, Del. 

Cun. Battery 113,996 25 Apr 1871 

Fisiifr, George O.—Brooklyn N.Y. 

Automatic gun 1,175.761 27 Nov 1923 

Fittipaldi, Rafael—Buenos Aires, Argentina 
Automatic repeating firearms 1,099,245 9 June 1914 

Fletcher, Wallace R.— Dayton, Ohio 
Blast lube for machine guns 1.557.820 20 Oct 1925 
El conical synchronizer and trigger motor for automatic ma¬ 
chine guns 1.530,700 21 Mai 1925 (Russell & Flvichcr) 

Florickf, Albert E. New York, N.Y. 

Machine gun 1,101,768 27 Dec 1921 

Fokkf.r. Anthony II. G.—Amstlrdam. Netheri wds 
Breech lock for machine guns 1.426.851 22 Aug 1922 


Fried. Kriipp Aktiencesellsthafi—Essex on tiif Ruhr. Ger¬ 
many (•) 

Recoil gun 809.821 9 Jan 1906 (Lauber) 

Barrel-recoil gun with wedge breech lock 812,517 29 Jan 
1907 illcrmsdorf) 

Barrel-recoil gun 911.818 9 Feh 1909 (Hermsdorf) 

Recoil gun 911.849 9 Feh 1909 (Theile) 

Recoil gun 923.051 25 May 1909 (Lauber and Homing- 
haus) 

Com|>ositc gun barrel assembled by rotary motion of its com¬ 
ponent parts 1,400.780 20 Dec 1921 (Vullmcr) 

Frissell. Frank 11.—Minin etow.n, Conn. 

Belt-likc cartridge carrier for machine guns 1,168.876 18 
Jan 1916 (Assigned to Russell Mfg. Co.) 

Machine-gun lx*lt 1.247.811 27 Nov 1917 
Machine-gun feed licit 1.258.553 5 Mar 1918 (Assigned 
to Russell Mfg. Co.) 

Fitzpatrick. Kirby—Oklahoma Crrv, Okla. 

Automatic gun 1.161.384 23 Nov 1915 


Foote, Oscar—Wamiington, D.C. (*) 

Machine gun 547.717 8 Oct 1895 (Dougherty) 

• 

Fosiii rv. George Vincent—London, England 
Recoil-operated firearm 581.631 15 June 1897 

Foskf/it, William A.—Hartford, Conn.(•) 

Machine gun 430.206 17 June 1890 (Garland) 

Machine gun 479.499 2 Aug 1892 (Gailand) 

Fowilk. Elbert—Baltimore, Mil 
Machine gun 1,451,443 10 Apr 1923 

Fox, Anm.ky I!.— Philadelphia, I*a. 

Gas-operalcd machine gun 1.293.396 I Feb 1919 (As- 
signed to Anslcy l ux Co.) 

Cas-opcrutcd automatic machine gun 1.291.892 18 Feh 

1919 (Fox & Rice) (Assigned lo Anslcy Fox Co.) 
Machine gun 1,388,856 21 Aug 1930 (Assigned to Ansley 
Fox Co.) 


Frommir, Renoir von—Budait.st, Austria !Iiingaky 
Firearm for hand and automatic loading 952.890 22 Mar 
1910 


Automatic lircaim 
Aiicoiiiaiic firearm 
Automatic firearm 
Automatic fircann 
Aiiiouiatir firearm 


959.002 
1*60.880 
988.996 
992.184 
1.038-555 


24 Mav 1910 

w 

7 )tine 1910 
II Apr 1911 

16 May 1911 

17 Sep 1912 


Firing mechanism for automatic firearms 1,159,004 2 Nov 
1915 

1.516335 23 Nov 1924 
1.521.676 6 Jan 1925 

1-579.742 6 Apr 1926 

1.680.186 7 Aug 1928 

1.758.486 13 May 1930 
1.809.741 9 June 1931 

Barrel spring for automatic firearm 1.877.839 20 Sep 1932 
Automatic firearm with removable barrel 1,991,302 12 
Feb 1935 


Automatic firearm 
Automatic firearm 
Automatic firearm 
Automatic firearm 
Automatic firearm 
Automatic firearm 


Francis, Louis—Miami, Fla. 

Multi-charge gun 2.360.217 10 Oct 1944 

Frank, Holmes A.—Millarton. New Brunswick. Canada (♦) 
Machine gun 1.216.938 20 Feb 1917 (Rroiboston) 
Method of and apparatus for cooling gun barrels 1.216.939 
20 Feh 1917 (Brotherston) 

Fra.nke, Bernhard—New York. N.Y. 

Improvement in resolving ordnance 35.998 29 July 1862 

Franks, Benjamin R.— Scottsboro. Ala. 

Extractor for revolving firearms 239.238 22 Mar 1881 

Freeman, Charles—Los Angfi.es. Calif. 

Automatic firearm 802.033 17 Oct 1905 
Automatic It rearm 870,719 12 Nov 1907 


Frost. Joseph W.—New York. N.Y. 

Electric firearm 310.898 9 June 1885 

11 rklr, Anoi.r Berne. Switzerland 
Automatic firearm 1518.498 9 l>rr 1921 (Assigned to 
Schweizerische Industrie Gescllsehaft) 

Gabbett-Fairfax, Hugh William— London, England 
Automatic firearm 631.055 8 Oct 1901 
Recoil-operated fircann 600.066 1 Mar 1898 (Assigned 
to the Mars Automatic Firearms Syndicate, Ltd ) 
Automatic or semi-automatic firearm 1,338,649 27 Apr 
1920 

Anromaiir fircann 1.344.499 22 June 1920 
Firearm or machine gun 1.318,702 3 Aug 1920 
Automatic firearm 1357,857 2 Nov 1920 


Friberg. 1L—Srtx KiiOLM. Sweden 

An mm a lie firearm 738.110 1 Sep 1903 (Assigned ro 

Akticbolagct Stock holms-Vapcnfabrik) 


Gaftzi. Jakob—Schaffiiausf.n. Switzeri-and 
Automatic firearm 2.031.505 13 Feb 1936 (End & Gactzi) 
( Assigned to Schweizerische Industrie Gescllsehaft) 
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Gaidos. Ai.onzo F.— Redwood. Calif. 

Fire control sclccior for automatic firearms 2512,638 27 
Jim I 

Gannoe Mr;. Co.-YV.Va.<*) 

Centrifugal gun 1,309,129 8 July 1919 (Gannoe, T. A.) 

Gaknok. Thomas A.— Warrfn, Pa. 

Centrifugal gun 1,309.129 8 July 1919 (Assigned to 

Gannoe Mfg. Co.) 

Garanin John C.—Sum krsft, Md. 

Automatic gun 1,(503,084 19 Oct 1920 

Garand, John C.—Nfav York, N.Y.(») 

Machine gun 1.472.120 30 On 1923 iKcwish) 

Gardner. William—Hartford, Conn. .<• Cllveland. Ohio 
Machine gun 245,710 16 Aug 1881 
Machine gun 210,200 10 Jan 1879 
Improvement in machine guns 171.130 29 Feb 1870 

Garland. Edward K — Belleville, NI.J. 

Automatic fiicmm 2.189.202 6 Feb 1940 

Garland. Frank M.— Nf.w Haven, Conn. 

Machine gun 430,200 17 June 1890 (Assigned 2/3 to 

Needier, Foskctt, Newton 8: Sherman) 

Machine gun 513,995 6 Feb 1891 

Machine gun 479,799 2 Aug 1892 (Assigned 2/3 lo 

Needier. Foskctt. Newton & Slier mail) 

Machine gun 457.276 17 May 1892 
Automatic machine gun 623.003 II Apr 1899 
Automatic operating mctlianivm for machine guns 030.974 
14 Nov 1899 (2/3 to Needier) 

Automatic machine gun 030.977 14 Nov 1899 

Automatic machine gun 613.118 13 Fch 1900 (2/3 As¬ 

signed to Needier) 

Automatic machine gun mechanism 043,119 13 Feb i960 
Automatic machine gun 669236 5 Mar 1901 

Gass, Gluhoi Wii.i iam Bolton. England 
Machine gun 729.858 2 June 1903 

Cast. Carl—Barmen, Germany 
Don hie-barrel machine gun with recoiling barrels 1.477,115 
11 Dec 1923 

GASTAV GKN.HCHOW Ifc Co.— BERLIN. GfRMANY (*) 

Automatic lirearm 2.182,907 12 Dec 1939 (Vollmer) 

Gates, William H.— Norwich, Conn. 

Automatic firearm 902,137 21 June 1910 

Gatling Gun Co.—Hartford, Conn.( # ) 

Feeder lor machine guns 290,622 IS Dec 1883 (Acrlcs) * 
Caruidge-chaigci for machine gun feeders 341 371 4 May 
1880 (Bruce) 

Cartridge feeder for machine guns 343-532 8 June 1886 
(Bruce) 

Cartridge feeder for machine guns 351,960 2 Nov 1886 
(Bruce) 

Machine gun 504,517 5 Feb 1893 (Broderick & Van- 
keirsbikk) / 


Feed for machine guns 504516 5 Sep 1893 (Broderick & 
Vankcirsbilck) 

Gatling. Richard J.—Hartford. Conn, and Indianapolis, Ini>. 
Tiaversiug gun mechanism for machine guns 115.563 10 
Dec 1873 

Machine gun 502,185 25 Dec 1893 
Feed for machine gun 199.531 13 June 1893 
Improvcnicut in revolving-battery guns 125,563 9 Apr 

1872 

Revolving-batlery gun 36.836 1 Nov 1802 
Improvement in revolving-battery guns 112.138 28 Feh 

1871 

Improvement in battery guns 47.631 9 May 1865 

Gavitt. Jami» K. G.— Philadelphia, Pa. 

Electric hreaiin 332.071 8 Dec 1885 

Gfbauer. F'krlnc—Budapest, Hungary 
Gas-opci a led firearm 2.186,582 9 June 1940 (Assigned lo 
Danuvia Ipari es‘ Kereskedclmi R. T.) 

Gebauuk. Pai i.— Rerun, Germany 
Automatic gun 1.114,463 20 Oci 1914 (Assigned to 

Deutsche Wallen uml Miinitionsfuhrikcn) 

(General Aircraft Equipment, Inc.—South Norwalk, 
Cc>NN.(*) 

Gun actuator 2.341.641 15 Fch 1944 (Mcjcan, J. G.) 

General Fj.fctric Co.—New York, N.Y. (•) 

Gun charger 2.389,943 27 Nov 1945 (Wall) 

General Moiors Curb.—Dayton, O. and Detroit, Mich. (*) 
Cartridge feed mechanism 2.418.428 1 Apr 1947 (Rund. 

quist) 

Bolt mechanism 2.503.575 11 Apr 1950 (Anderson & 

Pearson) 

Feed mechanism for machine guns 2519.947 22 Aug 1950 
(Watt) 

General Ordnance Co.—Gorton. Conn.(*) 

Non-recoil gun 1.391.490 18 On 1921 (Giles) 

Gernlk. Joseph H.— Lowville, N.Y. 

Rapid-fire battery gun 1.283,728 5 Nov 1918 

(.iF.sri.I-SC.llAFT ZUR VERWARIUNG VON FkUERWAEFE.N -PATF.NTF.N 

MB!I—Cologne, Germany {*) 

Mad line gun 1,632.413 16 July 1912 (Knotgen) 
Xutomatic machine gun 1.005.759 11 Mai 1913 (Knotgen) 
Automatic firearm 1.114.150 20 Oct 1914 (Knotgen) 

Gills. Julian A.—Derby. Conn. 

Xoii-rccoil gun 1394.490 18 Oct 1921 (Assigned to the 
General Ordnance Co.) 

w 

Glfnn L. Martin Co.—Baltimore. Md.(*) 

Machine gun feed 2.428.414 7 On 1917 (Fllion) 

Gofrfl, B.—Liege. Belgium 

Semi-automatic firearm with cylindrical breech 909.398 
12 Jan 1909 
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GoErFRicH, George A— South Bend. Ind. 

Gun charging mechanism 2,413.101 24 Dec 1946 (As¬ 
signed to Bciulix Aviation C orj>.) 

Gun charger 2,108 624 1 Oct 1910 

Gordon, Walter T Si»RiNCFiriJ>. \1 vs>. 

Buffti mechanism for machine guns 1.561,713 17 Nov 1925 
Machine gun 1,025.993 2fi Apr 1927 
Machine gun 1.025.994 20 Apr 1927 
Machine gun 1.498.542 24 June 1921 
Combined hand support and Hash hicier for guns 1338.243 
19 May 1927 

Automatic firearm 2.352.193 27 June 1944 

Grant, Marry C., Jr.—New York. N.V. 

Gun charger 2.409.623 22 Oct 1946 (Assigned to Special¬ 
ties Development Corp.) 

Okay, Wilms R.—Oakton. Va. 

Silencer for firearms 1,066.898 8 July 1913 

Green. Samuel G.—Gray, Ga. 

Electrically controlled mechanism for firearms 1,352.891 
I I Sep 1920 

Attachment for picventing the feeding of hall cartridges to 
a gun 1.351.825 5 Oct 1920 

Attachment for gas-operated guns 1.445,583 13 Feb 1923 
(Assigned to United Slates Ord. Co.) 

Machine gun unit 1.689.482 30 Od 1928 
Water jacket for machine guns 1.963.086 19 Jim 1931 
Gun barrel and barrel mounting 1.980.399 13 Nov 1934 
Packed joint for guns 2,026,528 7 Jan 1936 
Trigger mechanism for machine guns 2.069.24 I 2 Feb 1937 
Cartridge feeding mechanism I'oi automatic guns 2,073.632 
10 Mai 1937 

Muzzle attachment for guns 2.101.063 7 Dec 1937 
Stabilizer for guns 2.101.848 14 Dec 1937 
Muzzle ailachment for guns 2 101.849 14 Dec 1937 
Muzzle at tat Imieiit foi guns 2.101850 II Dec 1937 
Machine gun jacket mounting 2.101,851 II Dec 1937 
Bolt operating mechanism tor machine guns 2.104.033 4 
Jan 1938 

Back plate latch for machine guns 2,108.000 15 Feb 1938 
Trigger for machine guns 2.119.536 7 Jun 1938 
Gland adjusting mechanism 2.121.030 21 Jun 1938 
Recoil check and barrel accelerator for a machine gun 
2,128.243 30 Aug 1938 

Muzzle attachment for guns 2.128.936 6 Sep 1938 
Muzzle attachment for guns 2.150.161 14 Mar 1939 

Machine gun structure 2,186,969 16 [an 1940 
Back plale and driving spring for machine guns 2 321.592 
15 Jun 1943 (Green & Hopkins) 

Gun barrel mounting 2.326.139 10 Aug 1943 
Back plate latch mechanism for machine guns 2.335.854 
7 Dec DM3 

Flash hitler 2.339.777 25 Jan 1914 
Barrel mounting 2.345,596 4 Apr 1944 
Stabilizer for guns 2,351.037 13 Jun 1944 
Recoil check and barrel accelerator for automatic weapons 
2,362,996 21 Nov 1941 

Speed regulator for automatic guns 2,382.411 14 Aug 1945 

Gun feed mechanism 2,405.207 6 Aug 1946 

925512"—51-42 


Grefnxtfin. a im>i.i*h—' Weston. W.Va. ('*) 

Magazine gun with pneumatically operated magazine 
444.666 13 Jan 1891 (Dinsmorc) 

GkErR, John Wii i.iam— Austin. Tex. 

Machine gun 451.515 1 July 1890 

Grf.cc, Clarence— Pin Bridge, Tix. 

Machine gun 1.277.307 2 Aug 1918 

Griffiths, Wn mam—London. Kngi.and 
Recoil opera ted gun 512,137 9 Jan 1891 (Woodgale 8: 
Griffiths) 

Grill. Calvin E. San Francisco. Came. 

Automatic gun 1.617,683 15 Feb 1927 

Gurney. |.— Nf.w York, N.Y. (•) 

Improvement in breech loading ordnance 34,025 24 Dec 
1861 |De Bra me) 

Improvement in revolving ordnance 34,024 24 Dec 1861 
(Dr Brume) 

Gustavo. Vikgon—'11 kin, Itai y , 

Automatic firearm 1.484.163 19 Feb 1921 

IIagen, Rudolf A.—Mason City. Iowa 
Machine gun 1,653,171 20 Dec 1927 

Halett. Delbert—Galveston, Trx.C) 

Machine gun 1.869.738 2 Aug 1932 (Davis) 

Hall F.ugfne Ann mek i—West IVw Cm. Mich. 

Recoil n|x iatcd firearm 830.226 4 Sep 1906 

Hai.le: Auiom.yiic Fire: Arms Synik, I. id.—London, F.ng- 

LAND ( *) 

Recoil-operated firearms 755.182 22 Mar 1904 (HalU') 
Automatic firearm 753.7(H) 1 Mar 1904 (Hall6) 

Hallf. Ci.ietuki) R. S. J.—Hameion Wick. England 
Reroil-opcralcd lireaim 755.182 22 Mar 1904 (Assigned 
to the Halle Automatic Firearms Syndicate, Ltd.) 
Automatic firearms 753,700 I Mar 1904 (Assigned in 
llalle Automatic Firearms Syn., Ltd.) 

Auiomaiic firearms 1.010.899 5 Dec 1911 

Hamilton. L. M. Paris, France 
Means lor cooling machine guns 1 527,585 24 lel> 1925 
(Hamilton. Joly .v Pollock) 

Hammond. Grant— TIaritokd. Conn. 

Automatic gun 954.797 12 Apr 1910 (Assigned 1/2 to 
Darlington) 

Automatic gun 954.798 12 Apr 1910 (Assigned tn 

Darlington) 

Auiomaiic gun 954.799 12 Apr 1910 

Hansfn. Oil-C hoate. Mich.(*) 

Gas-opeiuted firearm 532.380 8 Jan 1895 (Johnson) 

Hansen, Slrn L— Nortufilld, Ohio 
Rapid-fiic gun 2.374.816 I May 1945 

Hardy, Moses F.—Seward. N.Y. 

Improvement in revolving ordnance 36.148 12 Aug 1862 
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Hare. I). O.—Charlestown, Ill.(*) 

Improvement in repeating ordnance 12.295 23 Jan 1855 
(Holfman) 

Harper, Ancflo C—Washington, D.C. 

Mad line gun 1.369.426 22 Tv b 1921 

Harring. Harry K.—Washington, D.C. 

Machine gun 1,693,228 8 Jan 1929 (Assigned 2/3 to 
Morgan R. Mills) 

Harrington & Richardson Arms Company—Worcester, 
Mass./*) 

Recoil opera led firearm 812.015 6 Feb 1906 (Bye) 

Safety device for-firearms 2,195.383 21 Jan 1950 (Mulno) 

Harvey, Earle \1.—Springfield, Mans. 

Automatic lircarm 2,397-963 9 Apr 1946 

% 

Haskell. George 1).—Concord, Mass. 

Machine gun 1.379,339 24 May 19*21 (Assigned to 

United Slates Ordnance Co.) 

Machine gun 1,453,974 1 May 1923 <Dawson, Buciliam 

& Haskell) (Assigned to Vickers. Ltd.) 

Hatcher. James L.—Winchester. Va. 

Gun 1,744.162 2 Jan 1930 

Apparatus lor rilling gun barrels 1,789.303 20 Jan 1931 
Belt-feed mechanism for machine guns 1.808.847 9 June 
1931 

Bolt-operating mechanism for machine guns 1.838.498 17 
May 1932 

Haufk, Aliiekt—Bkrijn, Germany 
Recoil operated firearm 515.496 3 Sep 1895 

Hauukoe. W'i-uner Christian Lassen—Copenhagen. Denmark 
Machine gun with exchangeable barrels 1.588.887 15 June 
1926 

IIayn, Georg—Essen-on-thf.-Ri hr. Germany 
Recoil gun barrel 913.403 23 Feb 1909 

Ha/h.to\. George—London. England 
Machine gun 1,339.390 11 May 1920 
Machine gun 1,417.246 6 Mar 1923 (Assigned in 

Virkers Ltd.) 

Machine gun 1,479.138 1 Jan 1924 (Assigned to 

Vickers Ltd.) 

Hedges. Ellsworth C.—West Hartford. C onn. 

Bolt mechanism for machine guns 2.529.391 7 No\ 1930 

(Assigned to Colt’s Manufacturing Co.) 

Hedrick. Fi.oyd C.—Kfmi.wd, Iml 
Automatic fneaim 1.249.622 11 Dee 1917 

IIf.drick. James H. Wythe County. Va. 

Improvement in repealing cannons 110.233 20 Dee 1870 
(Assigned to Barrett) 

Heine.Mann. Karl—Berlin, Germany 
Trigger mechanism for machine guns 905.071 24 Nov 1908 

(Assigned to Deutsche WalTcii und Munitionsfabriken) 


Automatic gun 1,045,549 26 Nov 1912 (Assigned to 

Deutsche Walfen und Munitionsfahriken) 

Machine gun 1.087371 17 Feb 1914 (Assigned to 

Deutsche Wallen und Munitionsfahriken) 

Automatic gun 1,114.611 20 Oct 1911 (Assigned to 

Deutsche Wallen und Munitionsfahriken) 

Machine gun 1.123,530 5 Jan 1915 (Assigned to 

Deutsche Walfen und Munitionsfahriken) 

Machine gun 1,128.310 16 Feb 1915 (Assigned to 

Deutsche Walfen und Munitionsfahriken) 

Machine gun 1,150,364 17 Aug 1915 (Assigned to 

Deutsche Wallen und Mimiiionslabriken) 

Machine gun 1.155.061 28 Sep 1915 (Assigned to 

Deutsche Wallen und Miinitionsfahrikcn') 

Machine gun 1.167,498 11 Jan 1916 (Assigned to 

Deutsche Walfen und Munilioiisfabrikcn) 

Auiomatic: ft ream i 1.725,272 20 Aug 1929 (Assigned to 

Deutsche Walfen und Munitionsfahriken) 

Automatic firearm 1,825,904 6 On 1931 (Assigned to 

Deutsche Wallen und Munilionsfabrikcii} 

Hfizi.fr. Ldwaud J.— Wist Cladwkll, N.J. 

Gun charger 2 411.877 3 Dec 1946 (Assigned to Special¬ 
ties Development Coip.) 

Hi.li.rfrg. Hki.dc;e—Coventry. England 
Feed mechanism for automatic guns 1,298,091 25 Mar 
1919 < Red path & Hclllx-rg) .Assigned lo Coventry 

Oidnancc Works) 

HWDLF.V. JAMP.S A.— MIDDI.F.TOWN. CONN. 

Cartridge feed-belt for machine guns 2.422.898 24 June 
1947 (Assigned to Russell Mfg. Co.) 

HrseKEL. Aage F. C.- Hkli.khup. Denmark 
Cartridge feeder and cartridge feeder dog for automalic fire¬ 
arms 2.499.583 7 Mar 1950 ' 

HFNXFVriD. JAGORI S—I.AANDAM. Nk‘1 HER LAND'* 

Cartridge belt for machine guns 1.136.956 27 Apr 1915 
(Ilcnneveld & Lemei) 

Hen nick, Daniel C.-Mitchkll, Ontario. Canada 
Amomalif firearm 1.004.424 26 Sep 191! 

HiAMMi, Hlkmann—Berlin. Germany j 

Automatic gun 2.202.201 28 May 1940 (Assigned to 

Rhcinmctall Borsig Aktiengcscllschaft) 

IIepuurn. Louis L.-Nfw Haven, Conn. 

Kc|»enting firearm 882 561 24 Mar 1908 (Assigned to 

Marlin Fire Arms Co.) I 

Hrpprtttr Fruin—Zurich, .Switzerland 

Aii tom. i lie firearm 2.380.155 31 Jul 1945 (Lippert & 

1 Icppcrlc) 

Auiomatic lircarm hrccch bolt locking meclianism 2.523,704 
26 Sep 1950 (Lippert <: Ilepperle) (Assigned ro Oerli- 
kon On.) 

Trigger medianbiu for automatic firearms 2324.253 3 Ocl 
1950 (Assigned to Oerlikon Co.) 
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Heraph, S. H.— St. Lolis, Mo. (*) 

Improvement in repeating ordnance 29.437 31 July I860 
(Matthews) 

Hkrlach, Fritz—Dussfi.dorf, Glrmaw 
Automatic firearm 1.709.399 16 Apr 1929 (licrlach & 
Rakula) (Assigned to Klicinischc Mctullwarcn mid 

Masdiincufabrik) 

Automatic firearm with two cartridge magazines 1.784.355 
9 Dec 1930 (licrlach & Rakula) (Assigned to Rhcinische 
Mctallwaren und Mnschinenfabiik) 

Automatic gun 2.067.322 12 Jail 1937 (Hcrlach & Rakula) 
(Assigned to W'affenfabrik Solothurn \.C.) 

Automatic firearm 1 , 746.471 II Feh 1930 (Herlach &• 

% 

Rakula) (Assigned to Rhcinische Metallwaren und 
Maschinenfabrik) 

Automatic firearm 2.015.908 I Oct 1935 (Rakula & Her 
Inch) (Assigned to Walfcnfabrik Solothurn A.G.) 

Herlach. Heinrich-Berlin, Germany 
Gun that fires during forward movement of the gun 
2 218.887 22 Oct 1940 (Emrsri X: Hcrlach) (As¬ 

signed to Rlieinmerall-Borsig Akticngescllschaft) 
Automatic gun 2530328 4 Feb 1941 (Krum & Herlach) 
(Assigned to Rheirunctall-Borsig) 

Herman, IIfnry—Louisville, Miss.(") 

Machine gun 232.787 7 Aug 1883 (Shields) 

III rmsdokp, Max—Essen-on tiif. Rt hr. Germany 
Barrel-recoil gun with wedge breechblock 812.517 29 

Jan 1907 (Assigned to Fiictl. Kmpp Akticngescllschaft) 
Barrel-retoil gun 911.818 9 I cb 1909 (Assigned to Fried. 
Kmpp Akticngescllschaft) 


Machine gun 5: drum 2.113,793 12 Apr 1938 (Larsson 8: 

Higson) (Assigned to Vickers Armstrong Ltd.) 

Machine gun and automatic small ami 2,137.612 22 Nov 
1938 (l-nrsson X: Higson) (Assigned to Vickers Arm¬ 
strong Ltd.) 

Automatic gun 2.317.559 25 Apr 1911 (Assigned to 

Vickers Armstrong Ltd.) 

Double-barreled automatic gun 2.509.734 30 May 1950 
(Assigned to Vickers-Armstrong Ltd.) 

Hill. Arthur Henry—Birmingham. England 
Automatic rifle 867.960 15 On 1907 (Farquliar & Hill) 
Aiiioniatie fiiearm 920.301 I May 1909 (F;m|iihar & 
Hill) 

Aiilomatic firearm 1.019.620 5 Mar 1912 (Farquliar 8: 

Hill) 

Cartridge magazine for rifles and machine guns 1.337.893 
20 Apr 1920 (Farquliar & Hill) 

Automatic firearm 1.350.961 21 Aug 1920 (Farquhnr A* 
Hill) 

Automatic firearm 1,353,736 21 Sep 1920 (Farquliar 8- 

Hill) 

Hodges, Lloyd F..— Glendora. Came. 

Machine gun 1.399.119 (i Dec 1921 

Hoffman. Samuel—Charleston. III. 

Improvement in repeating cannons 12.295 23 Jail 1855 
(Assigned to Hare, D. O.) 

Holer. F.xianlel—Brunn, Czechoslovakia 
Gas-pressure regulator device lor firearms 1.802.816 28 
Apr 1931 (Assigned to Ccskoslovcnska /.brojovka Akciova 
Spoleciiost V. Brnc) 


High Standard Meg. Corp.-New Haven. Conn.( # ) 

Self-loading repeating firearm 2.312.824 29 Feb 1944 

(Swebi lius) 

Self loading repeating firearm 2 365.307 19 Dec 1944 

(Swcbilius) 

Belt-holding pawls for machine guns 2.392.012 1 |an 1946 
(Swcbilius) 

F.\ I rat tor switch mechanism for machine gnus 2.404.325 
16 July 1946 (Swcbilius) 

Higson, Percy Riuion—Westminster. F.nolant> 

Gas-opera red inacliine gnu & Automatic small arm 1.811.693 
23 June 1931 (Larsson 8: Higson) (Assigned to Vickers 
Armstrong Ltd.) 

Drum magazine for machine guns and automatic small arms 
1.811.694 23 June 1931 (I aissou & Higson) (Assigned 
to Vickers Armstrong Ltd.) 

Machine gun and automatic small arms 1.816.035 9 Feh 
1932 (Larsson & Higson) (Assigned to Vickers Ann- 
strong Ltd.) 

Machine gun 2.013.312 3 Sep 1935 (Larsson & HigSon) 

(Assigned to Vickers Armstrong Ltd.) 

Machine gun 2.048.395 21 July 1936 (Larsson & Higson) 
(Assigned to Vickers Armstrong Ltd.) 

Machine gun 2.037.244 14 Apr 1936 (Larsson & Higson) 

(Assigned to Vickers Armstrong Ltd.) 


Hollk. Vaclav-Brunn. C.zec.homovakia 


Automatic firearm 2.146.185 
( zeskoslovcnka /.brojovka) 
Automatic firearm 2.223.004 
C/cskoslovenka /brojovka) 
Automatic firearm 2267,501 
Czeskoslovenka /brojov ka) 
Automatic fireaim 2.093.169 
Czeskoslovcnka /brojovka) 
Automatic firearm 2.115.526 
Czcskoslovenka /brojovka) 


7 

Feb 

1939 

(Assigned 

to 

26 

Nov 

1940 

(Assigned 

to 

23 

Dec 

1941 

(Assigned 

to 

11 Sep 

1937 

(Assigned 

to 

26 

Apr 

1938 

(Assigned 

to 


Hoiungsworiii. J.—/anesyiij k. Oiiio(*) 

Firearm. Self-cocking revolving 39825 8 Sep 1863 

(Mcrshon) 


Hookham. George—Birmingham. England 
Automatic gun 621.085 14 Mar 1899 

Hopkins, Edward \V.—Fnfilld, Conn. 

Back plate and driving spring for machine guns 2.321392 
15 Jnn 1943 (Gtecn i Hopkins) 

IIOPPF-RT, FlLSCR D — SPRINCriFI.D. Mass. 

Machine gun 2.108.817 22 Feb 1938 (IToppcrt, Bull & 
Simpson) 
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Horan, Timothy F.-Nfw Haven. Conn. 

Automatic fircauii 2.311.780 15 Fcl» 1944 
Automatic firearm 2.357,047 29 Aug 1911 (Assigned to 
Savage* Arms ( orp.) 

Cartridge fettling mechanism for repeating fuearms 
2,122.30! 17 June 1947 

Horne. Ci tutor A.-Svracuse, N.Y. 

Recoil-opera ted firearm 690.955 14 Jan 1902 

Hokyon. Wimurop S. Farmingdale, N.Y. 

Cun synchronizer 1,818,720 8 Mar 1932 (Assigned to 

Fairchild Aviation Corp.) 

Hotchkiss, Benjamin B.-Nfav York. N.Y. 

Machine gun 10,280 6 Fch 1883 

Meiallic cartridge 98 278 28 Dec 1869 (Loot. C. D.) 

Breccli loading firearm 99.898 15 Fch 1870 
Machine gun or battery gun 103.501 13 Aug 1372 

Mach me gun 211,737 28 Jan 1879 
Machine gun 211,849 4 Feb 1879 

Machine gun 253.921 21 Feb 1882 

Hotchkiss ki Cik. (France) Set .Socifte Anonyme den Ancii:ns 
Etahi.issfmi n is Hotchkiss & Cik. 

Hotchkiss Ordnance Co. Ltd.— London. F.ni.i wni*) 
Automatic machine gun 503.013 14 Jtilv 13% ; Renet * 
Mcrcic) 

Gas-operated gun 588.380 17 Aug 1897 (Bentft & Mercie) 

Howif., |ames F.—Seattle, Wash. 

Centrifugal gun 1.235.897 7 Aug 1917 

Hudson. Robert F.— Richmond. Va. 

Machine gun I 386.872 9 Aug 1921 
Machine gun 1.719.137 I Mar 1930 (Assigned io Auto¬ 

matic Guns Inc.) 

Machine guns 1.786 207 23 Dec 1930 (Assigned to Auto¬ 
matic Guns Inc.) 

Automatic: gun 2.112.660 29 Mar 1938 

Hughes. Ciiarlf.s F.-Vancouvfr. British Columbia. Canada 
Automatic firearm 1.190.653 12 Apr 1916 

Hughes. Robert II. S.—Balii.morf. Md. 

Recoil control for firearms 2.181.595 26 Dec 1939 (As¬ 
signed to Roberts, M.) 

Hughes. William O.-Pinkstaff, Ii l. 

Machine gun 662.761 27 Nov 1900 (Hughes & Bowman) 

Hu menton. Frederick I..— Hamden. Conn. 

Ga.vopcratcd actuating mechanism for firearms 2 310.962 
8 Feb 1911 (Assigned to Western Cartridge Co.) 

Huntley, Stephen A —Sioi x City. Ion a 
Automatic firearm 747.073 15 Dec: 1903 ( Wsigned to 

Spat/ .v Conly) 

Idf., Ciiari.es E.— Rfim-ands, Calif. (•) 

Automatic firearms 1.028.884 11 June 1912 (Johnson) 

Intercontinental Co.— Calif.(•) 

Centrifugal gun 1,311,465 29 July 1919 (Saliger) 
Centrifugal gun 1,311.492 29 July 1919 (Bullard) 


Interstate Aircraft & Engineering Cori\—Calif. (*) 
Remote iontrol gun charger 2.397.507 2 Apr 1946 

(RoIkits) 

Ithomiiis. Apostolos C.—R as mono. Wash. 

Automatic firearm 1.442.951 23 Jan 1923 

Jaf.schkf. Ernst—I Iambi rc. Germany 
Lateral dispersion dexice for machine guns 1.413936 25 
Apr 1922 (Rauchfuss & Jacsdikc) 

Jam.api. William R.— Hythk, England 
Aii-muled gun 2.337,840 28 Dec 1943 (Scott-Paine & 

Jaggard) 

Janlci.k. Frantisek—Prague. C/iciioslovakia 
Machine gun 1,717346 18 Feb 1930 
Automatic firearm 2.270 083 20 |an 1912 

Jervey, Thomas M.— Washington. D.C. 

Auiomatic gun 1.651.128 29 Nov 1927 

Jinw, Edmond W.— Atlanta. G\. 

Machine gun 6(i4.952 1 Jan 1901 (Assigned 2/3 to Black¬ 
burn, Spilmau & Bickart) 

Johwon. Christ—Wausau, Wis. 

Ga--operated firearm 532.380 8 Jan 1895 (Assigncil 9/20 
to Ole Hansen) 

Johnson, Clifford E.—Da\ ion. Ohio 
Gun cocking dexice 2.386.801 16 Oct 1945 (Johnson fr 

Elliott) 

Johnson. Mary E.—Fitchburg, Mass.(*) 

Automatic gun 499.259 23 Max 1911 (Cobb) 

Johnson, Melvin M.. Jr.— Brookline., Mass. 

Automatic firearm 2.215.470 24 Sep 1910 (Assigned to 

Johnson & Rice) 

Auiomatic gun 2.383.487 28 Aug 1945 (Assigned to 

JohnMtn 8: Rite) 

Automatic firearm 2.409.569 15 Oct 1946 (Assigned in 

Johnson .<• Rke) 

Johnm»\. (Hinton C.—Gardena, Gaeit. 

Gun blast seal 2514,495 II Jul 1950 (Assigned in North 
American Aviation, Inc.) 

Johnson. Thomas C.— New Haven, Conn. 

Automatic firearm 681.181 27 Aug 1901 (Assigned to 

Winchester Repeating Arms Co.) 

Automatic firearm 694,157 25 Feb 1902 (Assigned to 

Winchester Repeating Arms Co.) 

Recoil-o|x-niled firearm 768.665 30 Aug 1904 (Assigned 
to Winchester Repeating Anns Co.) 

Locking block for automatic guns 760.871 24 May 1901 
(Assigned to Winchester Repeating Anns Co.) 

Recoiling-barrel firearm 915.328 4 Jan 1910 (Assigned io 
Winchcstei Repeating Arms ( n.) 

Recoiling-barrel gun 946.134 11 Jan 1910 (Assigned to 
Winchester Repeating Arms Co.) 

Johnston. James S.—Utica. N.Y. 

Machine gun 1.335.939 6 Apr 1920 

Machine gun 1.323.230 13 Jan 1920 
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Gas delay for firearms 1,387,889 16 Aug 1921 
Cartridge magazine for machine guns 1.4-17.860 6 Mar 
1923 

Cocking mechanism lor automatic machine gnus 1.147,861 
6 Mar 1923 

Machine gun 1,485.460 4 Mar 1924 

Johnston. Mili.ard I..—Utica. N.Y. 

Cooler for firearms 1.296.193 4 Mar 1919 
Actuator for machine guns 1.152.165 17 Apr 1923 
Cartridge mechanism for machine guns 1,160.800 3 July 
1923 

Johnson. I war—R p.ni.Avns. Cai.ie. 

Amoinaiic fit ear in 1.028.884 11 June 1912 (Assigned 1/2 
to Idc. Charles E.) 

Joi.y, Charles Lf.vfqit—N'mv York. N.Y. 

Means for cooling machine guns 1.527 585 24 Feb 1925 
(Hamilton, Jolv & Pollock) 

Jor<;i:ns»;\, Rfr\11 ardt— Makhi i-iiead. Mass. 

Gun loading mechanism 2.425.425 12 Aug 1947 (As¬ 

signed to United Shoe Machinery Cor|>.) 

Jokcknskn. Eric—Konchkhm;. Norway 
Straight pull Ineech bolt for fucanns 502.727 8 Aug 1893 
(Kug A- Jorgensen) 

Josiin. WilliAM-C i.rvn.AM). Ohio 
Improveineni in centi ifng.il guns 24,031 17 May 1859 

)t iia si .. Elfk If .—Lebanon. Pa. 

Automatic concealed firearm for self defense 1.726.228 27 
Aug 1929 

Jussi, i .in , Leon—Moreauvillk. La. 

Machine gun 861,167 30 July 1907 

Kaucic, Robiki-Dayton, Ohio 
Machine gun synchronizer 1392.500 13 July 1926 (Paultis 
»<• Ranch) 

Keiini:. Kari.— Berlin. Germany 
Cocking dev ice for automatic firearms having a sliding barrel 
and a bolted bieeth 2.056,577 6 Oct 1936 
Gun having sliding and iuieidiaiigeable hands 2.345,127 
28 Mai 1944 

Kennf.y, Charles H.— New London. Conn. 

Silencer for ft rearms 1.017.003 13 Feb 1912 

Kkwish, John T.—New York, N.Y. 

Machine gun 1.172,126 30 Oct 1923 (Assigned 1/2 to 
Garand, John C.) 

Auiomaiic firearm 1363.751 1 Dec 1925 

Automatic firearm 1,587,003 1 June 1926 

Automatic firearm 1,696.537 25 Dec 1928 
Automatic firearm 1.993.837 12 Mar 1935 

Kf.y, Minter 1\—Memphis. Tenn. 

Machine gun 211.671 17 May 1881 

Kii-Uokk Mm;. Cm.—' Westfrvii.i.i:. Oiiio(*) 

Machine gun 2.039.930 5 May 1936 . Rickcnbachcr) 


Kimball. William W.—Washington. D.C. 

Recoil-operated bolt gun 554,068 I Feb 1896 

Kino. Willis L.— \i*i*onai*c, R.l. 

Automatic firearm 515.526 27 Feb 1394 (Assigned to self 
Potter, Louis K.) 

Kiwf. Gkorol O.—Hartford, Conn. 

Improvement in operating machine guns 120.588 7 Nov 
1871 Assigned to Colt’s Patent Fire Arms Mfg. Co.) 

Kinsman, Frank L.— Pi.mmtlld, N’.J. 

F.lectric firearm 317.515 12 May 1885 

Kiraly. Pali, vox— Ri impest, Ai stria-Hungary 
Auiomaiic breech-loading firearm 1,073.908 23 Sep 1913 
(Kiraly 8: Lovasz) 

Automatic or lepeanng firearm 2 325.184 27 July 1913 
(Kirah & Kucher) (Assigned m Alien Piopertv Cus¬ 
todian) 

Kjf.li.man, Rudolf Henrik—Stockholm, Swfi>fn 
Automatic firearm 680.488 13 Aug 1901 (Kjellman & 

Amlersson) (Assigned to \kticbolagel Automatgevar) 
Auiomaiic firearm 690.739 7 Jan 1902 (Kjellman 8- 

AndcrsMMi) (Assigned to Vkiiebolagel Aiitomatgcvar) 
Recoil opera led lireaim 765.491 19 filly 1901 (Assigned 

to Aktiebolugct Stockholm* Vapenfabrik) N 

Automatic firearm 814.547 6 Mar 1906 (Assigned to 

AktielKjIagci Stockholms Vapenfabrik) 

Automatic firearm 1.010,692 8 Oct 1912 (Assigned to 

Aktiebolagct Stockholms Vapenfabrik) 

Ki.lite. Curt—Di sseldorf. Germany 
Gun with long recoil 1,151.176 II Aug 1915 (Assigned 
to Rheinischc Mctallvvarcn uml Maschinenfahrik) 

Knokk Bki mse A. G.— Berlin. Germany (•) 

Gas-opera ling loading device 2.119.169 31 May 1938 

(I.auf) 

Knotcen. Ma nit vs—C olot.ne, Germany 
Auiomatic firearm with stationary band 993.175 23 May 

1911 

Machine gun 1.032.413 16 July 1912 (Assigned to GcselI- 
schaft zur Vciwartung von Feuerwalfcn Patenten m.b.H.) 
Automatic machine gun 1,005.759 11 Mar 1913 (As¬ 
signed to Ccsellsehafi zur YVi warning von Feuenvaffcn 
Patenten) 

Automatic firearm 1,114,150 20 Oct 1914 (Assigned to 
Gesellschafi zui Verwartung von Feuerwalfen Patenten) 

Knotts, Addison Burc.ess—R.amos. La. 

Means fur operating machine gun 1,179,635 18 Apr 1916 
Means for operating machine gun 1,198.557 19 Sep 1916 

K\or>. Franki in H—New Haven, Cow. 

Automatic firearm 933554 7 Sep 1909 (Assigned to Win¬ 
chester Repealing Arms Co.) 

Knowles, William H.—Hartford. Conn. 

Recoil-opera led automatic firearm 829.163 21 Aug 1906 

Korku. Ferdinand—Allentown, Pa. 

.Machine gun 771.019 27 Sep 1904 
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Kocn. Norrkrt—Essen-on tiie Ruhr. Germany 
Barrel recoil gun 913.403 23 Feb 1909 

Rougher. Joz.sf.f— Budapest, Hungary 

Automatic 01 repeating firearm 2.325.481 27 July 1943 
<Alien Properly Custodian) 

Rough v, Josef—Prague. Czechoslovakia 
A mom a tic firearm 2 351.970 20Junl94l 
Inertia memlrcr for rctaiding breechblock movement in auto¬ 
matic firearms 2.495.460 21 Jan 1950 (Assigned to 

/.Inojovka Bum Narodni Podnik) 

Caitridge feeding means foi auiomatic firearms 2519382 
22 Aug 1950 (Assigned to Zbrojovka Brno Narodni 
Podnik) 

Ko/crik, Oskar vox—'Vienna, Austria 
Machine- gun 2.147.003 14 Feb 1939 (Assigned to Latschcr- 
Latka K* lkrk-Rzikowsky) 

Kkag. Oi k Herman— KoNcsitcRr.. Norway 
Straight-pull breech holt for firearms 502.727 8 Aug 1893 
(Kraig K- Jorgensen) 

Automatic repeating lircann 951,141 12 Apr 1910 

Rknka. Charles—Vienna. Austria Hungary 
Automatic firearm 676.995 25 June 1901 (Roth & Krnka) 
Automatic fiiearm 683.072 24 Sep 1901 (Roth & krnka) 

Krnka. Karl—Prague, Austria-Hungary 
Revolving magazine fircnnit 459.874 22 Sep 1891 
.Straight pull breech loading gun 411.673 2 Dee 1890 

iK. S. Krnka) (Assigned to Krnka Relating Rillc 
Co. I id.) 

Recoil-operated firearm 634.913 17 Oct 1899 (Roth & 

Krnka) 

Auiomalic firearm 975256 8 Nov 1910 

Automatic firearm I.OI8.9I4 27 Feb 1912 
Automatic firearm 1,166.913 4 Jail 1916 

Krnka Ri ueatinc. Arms Co. Lm.— London. Fngi.\nd(*) 
Straight pull breech loading gun 111.673 2 Dec 1890 

(Silvester &• Karl Kranka) 

Krnka, Silvester—Prague. At sikia-IIungary 
Gun, straight pull breech loading 441.073 2 Dec 1890 
(Silvester K- Karl Krnka) (Assigned to Krnka Repeating 
Rifle Co. Ltd.) 

Krum. Aitkki>— Berlin. Germany 
Automatic gun 2230.328 4 Feb 1911 (Krum 8: Herlach) 
(Assigned to Rhcinmetall-Borsig Aktirngcsellschafi) 

Kiuti*, Fried., A. G. Sec Fried. Krui e A. G. 

Kr/YZANOWSKI, TllLODORF R.-PHILADLLl’lllA. I»A. 

Antiaircraft gun 1297.691) 18 March 1919 (Assigned 

1/10 to Gliwski, Frank and 1/2 to Pindcr. S. S.) 

Rung, Ai.bert— Zurich. Switzerland 
Automatic gun 1.556225 6 Oct 1925 (Assigned to NVcik- 
/.cug-Maschiiienfabrik Oerlikon) 


Lahti. Aimo Johannes—Jyvaskyla. Fini.anu 
Automatic firearm 1.895.719 31 Jan 1933 
Machine gun 11)87.939 15 Jan 1935 

Laird. Charles Wii.i.iam—London, England 
Cartridge belt 1,150,435 17 Aug 1915 (Laird. Menteync 
and Degaille) 

Laioux. Rink—Brusslls. Bflgium 
Auiomatic rapid-fire gun 2.136312 15 Nov 1938 

Ikiircl fastening means 2.121.171 21 June 1938 

Automatic repeating gun 2,017233 15 Oct 1935 
Machine gun 2.115.861 3 May 1938 

Machine gun 2.141.537 27 Dec 1938 

I.vksson. Cari. Alfred—London, England 
Automatic gun 1.468.262 18 Sep 1923 (Dawson. Buck 
ham 8: 1 Bisson) (Assigned to Vickers) 

Automatic gun 1.553.992 15 Sep 1925 (Dawson, Burk 
ham & 1 Bisson) (.Assigned to Vickers 1 
Articulated link for the cartridge belts of machine gun* 
I -550.787 25 Aug 1925 (Dawson, Btirkhnm & Larsson) 
(Assigned to Vickcts) 

Gas-opcratcd machine gun and automatic small arm 
1.811.693 (Larsson & Higson) (Vickers) 

Drum magazine for machine guns and automatic small anm 
I £11.691 23 June 1931 (Larsson & Higson) (Assigned 
to N ickers Armstrong Ltd.) 

Machine gun and automatic small aims 1.816.035 9 Feb 
1932 (IBisson 8.- Higson) (Vickers) 

Machine gun 2.013 312 3 Sep 1935 (Larsson 8: Higson) 

(Assigned to Vickers) 

Machine gun 2.048.395 21 July 1936 (l arsson & Higson) 
(/Assigned to N icker?*) 

Machine gun 2.037 244 If April 1936 (Larsson Sc Higson) 
(Assigned to Vickers) 

Machine gnu and magazine therefor 2.113.793 12 April 
1938 (Larsson &• Higson) (Assigned to Vickers) 

Lauder. Orro— Essen-on-tiie-Ruiir. Germany 
Recoil gun 809.821 9 Jan 1906 (Assigned to F'ricd. 

Krupp Akticngcsellscliaft) 

Recoil gun 923,051 25 May 1909 (Laulx’r fc Homing- 
bans) (Assigned to same) 

I -Mir, Hans—Berlin. Germany 
Gas operating loading device 2.119.169 31 May 1938 (As¬ 
signed to Knorr-Brcmse) 

Lee. James P.-Ilion. N Y. 

Gun. straight-pii’l bolt 506.319 10 Oct 1893 

Gun. straight-pull lx»lt 506220 10 Oct 1893 

Gun. straight-pull bolt 506221 10 Oct 1893 

Lee. James Paris-Hartford. Conn.(•) 

Gun. si might-pull bolt 506.339 10 Oct 1893 (Richards) 

I.eet. G. 1).—Vienna, Austria 
Metallic cartridge 98278 28 Dec IKG9 (Hotchkiss) 

LemE i, Alexander—Amsterdam, Netherlands 
Cartridge Irrlf for machine guns 1,136.956 27 Apr 1915 
(Hcnneveld & Lcmei) 
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Lang, Charles Wfttincton—Philatifi piiia . Pa. 

Rapid-file gun 1329.979 3 Feb 1920 

Rapid-fire gun 1,359,608 23 Nov 1920 
Cartridge feed mechanism for brccch-loading lireanns 
1359.607 23 Nov 1920 

Leonard. Harvey Reid-San Francisco. Calif. 

Machine gun 207,747 3 Sep 1878 (Assigned to Abraham 
Rosenberg) 

Lesmck. Robert N.— Brooklyn, N.Y. 

Gun amnuinilion magazine 2.364310 5 Dee 1944 (Rcr- 
tran & Lcsnick) (Assigned io Brewster Aeronautical 
Corp.) 

Levf, Charles—Cannfs. France 
Automatic gun 1,738.139 3 Dec 1929 

Lewis, Isaac Nf.wton—Fortress Monroe. Va. 

Air-coolcd automatic firearm 1,004.666 3 Oct 1911 
Automatic firearm 1,142.896 15 June 1915 
Gas regulator and trap for automatic gas-operated firearms 
1,195.693 22 Aug 1916 (Assigned to Automatic Arms 
Co.) 

Lewis, John—Rawlins, Wyo.( # ) 

Automatic gun 718.062 8 Jan 1903 (Weed) 

Lichen Fia.n, Loins- Louisville, Miss. {•) 

Machine gun 282,787 7 Aug 1883 (Shields) 

Linder. Friedrich—D tssFi4x>RF. Germany 
Firearm with exchangeable barrel 2.011.184 10 Sep 1935 
(Assigned to Rheinischc MetalIwaicn mid Maschincn- 
fabrik) 

Lindsf.y, Bi n G.-Jasper, Texas (•) 

Machine gun 1,959.737 22 May 1934 (Rigsby) 

Ijppert, Hanns—Zurich, Swrrzr rla\ i> 

Automatic firearm 2.380.455 31 Jul 1915 (Lippcrt 8: 

Hrpperle) 

Automatic firearm breech bolt lock 2,512.027 20 |un 1950 
(Lippcrt and Mulilcmann) (Assigned to Oerlikon Co.) 
Automatic firearm breech lx>lt locking mechanism 2323.701 
26 Sep 1950 (Lippcrt 8: Heppeile) (Assigned to 
Oerlikon Co.) 

l.jUNGMAN, J. C. Aktikuolaget. See Aktiebolagf.t J. C. Ljlng 

MAN 

Ljutic, Albert V.— Verona, Calif. 

Gas-operated aulomalic rifle 2.456290 14 Dec 1918 

Ixk.hhfai). John L — Springfield. Mass. 

Machine gun 2.205.426 2 Mar 1938 
Reversible feed mechanism lor machine guns 2,504.994 25 
Apr 1950 

Locan, Humphrey Thomas—London, England 
Machine gun and the like 1.318214 7 Oct 1919 

Lombard, Levi W. Mattapan, Mass. 

Centrifugal gun 1.420.660 27 June 1922 (Assigned to 
Centrifugal Gun Corp.) 


Louts, Charles W—Springfield. Mass. 

Firearm, Automatic magazine 900.865 1 3 Oct 1908 (As¬ 
signed io Edward R. Buck) 

Lovasz, |osef—Budapest, Austria! Ilncary 

Automatic breech-loading firearm 1.073,908 23 Sep 1913 
(Kirnly & Lnvasz) 

Lovelace. Charles D. Fort Worth, Tex. 

Recoil gun 922,173 18 May 1909 

Lucas. Owln Davis—London, England 

Machine gun and similar weapon 1,412252 11 Apr 1922 
(Martin & Lucas) (Assigned to M. L. Experimental Ltd.) 
Means for controlling the rate of fire of automatic guns car¬ 
ried by aircraft 1,186,909 18 Mar 1921 (Assigned to 
Vickers Ltd.) 

Llcixani, Jacques—Paris, Francf 
Multiple-barrel machine gun 1.319.882 28 Oft 1919 (As¬ 
signed to Solins. W. J.) 

Ludork, Ernst—Berne, Switzerland 
Machine gun 1,446,388 20 Feb 1928 

Llcer, Gi ohg Charlottes burc, Germany 
Recoil-operated firearm 839.778 25 Dec 1906 
C artridge having multipart projectiles 926.431 29 June 
1909 

Recoil-operated firearm 851.538 23 Apr 1907 

Lunox, George E.—Kai.isph.i,. Mom. 

Automat if rifle 1.880.113 1 Nov 1932 

Lyman. A. S.—New York, N.Y. 

Gun, Accelerating 200,740 26 Feb 1878 (Assigned to 

Accelerating Fire Arms Co.) 

Lytton, Edward London, England 
Filing mechanism for small anus 1240.068 11 Sep 1917 

M. L. Experimental Ltd.—London, England (•) 

Machine gun and similar weapon 1,412,252 11 Apr 1922 
(Martin & Lucas) 

Maher, Edmund—New York, N.Y. 

Improvement in repeating ordnance 33.813 26 Nov 1861 
(McCord &: Maher) 

Improvement in repeating firearms 33.167 6 May 1862 

Maiij akd. Bernard—Geneva, Switzfrland 
Gas piston operated firearm 2.494,889 17 Jan 1950 (As¬ 
signed to Brevets Aero-Mccanicjtics S. A.) 

Ammunition charging device for automatic anus 2,503.116 
4 Apr 1950 (Assigned to Brevets Act o-Mecaniq tics S. A.) 
Pivoted breech lx>lt lock 2.522.628 19 Sep 1950 (Assigned 
to Bievets Acro-Mecanitjucs S. A.) 

Mancim. Niccolo—Florence. Italy 
Detachable feed belt for automatic firearms 2,016,750 8 
Oct 1935 

Automatic firearm 2.016,646 8 Oct 1935 

Mangle. St. Omfr-Boston. Mass. 

Automatic hrearm 896,453 18 Aug 1909 
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Mawliciii.r, Ferdinand Rittfr von—Vienna. Aisttua- 
HUNGARY 

Feed mechanism for magazine guns 518.821 21 Api 1894 
Automaiic firearm 581.295 27 Apr 1897 
Aulomaric firearm 581.296 27 Apr 1897 
Automatic firearm 728.759 19 Mar 1903 

Markk, Anton—Vienna, Austria 
Automatic firearm 1,906.800 2 Max 1933 (Assigned to 

Ceskuslo veil ska /hrojovka Akciova Spolccnost v. Bine) 
Self-loading firearm 1.960,913 29 May 1934 (Assigned as 
above) 

Marga, l i.dakiqli A.—Bri'.ssfi.s, Belgium 
Automatic firearm 1.150.811 29 Vfav 1923 

i 

Mariner. Norman K.—Beverly. Mass. 

Maga/iuc for machine guns 2.489.428 29 Nov 19-19 (As¬ 
signed to United Shoe Machinery Cnrp.) 

Mari in Fire Arms Co.—New Haven, Conn.(*) 

Repealing firearm 882,561 24 Mar 1908 (Hepburn) 

Automatic firearm 1,402.459 3 Jan 1922 (Swchilius) 

Automatic gun 1,450.653 3 Apr 1923 (Swchilius) 
Automatic gun 1.141,890 13 Feb 1923 (Swchilius) 
Automaiic firearm 1321.730 fi |an 1925 (Swchilius) 

Auioiiiatic gun 1,565,756 13 Dec 1923 (Rockwell) 
Automatic liieaiui 1.550.759 25 Aug 1923 (Swchilius) 

Automatic firearm 1,550.760 25 Aug 1925 (Swchilius) 

Automatic gnu 1,558,566 27 Oct 1925 ( Rockwell) 

Mars Automatic Fire Arms Svno. Ltd.—London. Enc- 
LAND ( *) 

Rec oil-operaled firearm 600,066 1 Mar 1898 (Gahlrett- 
Fairfax) 

Martin, IIelmuth Paul— Idmxin, England 
Machine gun and similar weapon 1.412.252 II Apr 1922 
(Martin & Lucas) (Assigned to Vf. L. Experimental Ltd.) 

Martin, James—Higher Dfahxm, England 
Cartridge feeding mechanism for automatic cannon 
2.522.157 12 Sep 1950 

Martin. John—Imperial, Cai.if. 

Rapid-firing gun 1,285,765 26 Nov 1918 (Assigned 1/2 
to Jose dc Barros) 

Martin, Joseph—Louisville, Ky. 

Machine by which the centrifugal force is controlled in 
throwing balls and other Irodies 1.713 3 Aug 1810 

Martin, Thom as—St. Etienne, Franck 
Automatic firearm 935.672 5 On 1909 

Mar i in, William—Skatilf, Wash. (•) 

Gas-operated gun 1,308,016 24 June 1919 (Clark) 

M \RTiNKAtJ. Joseph A. F.- British Columbia, Canada 
Rotary barrel gun 2,406.089 20 Aug 1916 

Martinez Silva, Luis—Bogota, Columbia 
Automatic mechanism lor firearms 1.233,096 10 July 

1917 


Mascari c.ci, Giuseppe—Turin, Italy 
Automatic firearm with recoiling barrel and without mov- 
ahle breech 1.733.231 29 Oct 1929 (Assigned to 

Socicia Aiionima Fahrira Armi-Torino) 

Device for reducing the rate of lire of automatic firearms 
1.771.132 22 July 1930 (Assigned to Society Anoiiimii 
Fabrica Armi-Torino) 

Mason. William—New Havf.n, Uo.n.n. 

Magazine for firearms 28:5,284 18 Sep 1883 (Assigned to 

Winchester Repeating Anns Go.) 

C.as-operated gun 525,151 28 Aug 1894 (Assigned to 

Winchester Repealing Anns Co.) 

Automatic firearm 695.781 18 Mar 1902 (Bennett & 

Mason) (Assigned to Winchester Repealing Arms Co.) 
Gun. 1 uhular magazine automatic 871.856 24 Dec 1907 
(Assigned to Winclicstei Repeating Anns Co.) 

Gas operated gun 877.657 28 Jan 1908 (Assigned to 

Winchester Repeating Anus Co.) 

Gas operated gun 885,166 21 Apr 1908 (Assigned to 

Winchester Repeating Arms Co.) 

Automatic firearm 846.591 12 Mar 1907 (Assigned to 

Winchester Repealing Arms Co.) 

Automatic firearm 854.707 21 May 1907 (Assigned to 
Winchester Repeating Aims Co.) 

Matthews, j. A.—St. Louis, Mo. 

Improvement in repeating ordnance 29,437 31 July 1860 
(Assigned to Heraph) 

Mathews. I'.—Lf.wisihjrgii, W.Va. (•) 

Machine gun 130.098 30 July 1872 (Wood) 

Mauser A. G. See Wait enfaurik Mauser A. G. 

Mauser. I'aiu.—Ouernixirf, Germany 
Breech-loading firearm 78.603 2 June 1868 (Norris & 

Mauser) 

Recoil-operated firearm 584.479 15 June 1897 
Recoil-operated firearm 639,421 19 Dec 1899 

Automaiic gun 1,014,660 16 Jan 1912 
Ejector device fur automaiic firearm 1,035.210 13 Aug 
1912 

Automatic lircaim 1,091.857 31 Mar 1914 
Device for automatic firearms for shooting with blanks 
1.092.157 7 Apr 1914 

Automatic firearm 1.107.815 18 Aug 1914 

Automatic firearm 1,125578 19 Jan 1915 
Automatic firearm 1.130.312 2 Mar 1915 

Automatic firearm 1.131.721 16 Mar 1915 
Filing mechanism for automaiic firearms 1.150.611 17 Aug 

1915 

Rotatahle breech lx>lt for automatic firearms 1.180.784 25 
Apr 1916 (Assigned to Wallen fa brik Mauser Akliengesell- 
sc haft) 

Rotatable lug bolt firearm 1,180,785 25 Apr 1916 (As¬ 
signed to Walleufabiik Mauser Aktiengcscllschafi) 
Firearm 1.217.971 6 Mar 1917 (Assigned ro Waffenfahrik 
Mauser Akticngesellschaft) 

Means for combining the barrel with the receiver in con¬ 
ned ion wiih firearms 1.231.783 3! July 1917 (As¬ 
signed to Walfenfabi ik Mauser Aktiengesellschaft) 
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MAUSKR, Wll.llFI M—WllKlI MBlRG, GERMANY 

Breedi-loading firearm 78,603 2 June 1868 (Norris & 

Mauser) 

Maxim, Hiram Percy—Hartford, Conn. 

Silencer for firearm 880,386 25 Feb 1908 
Silencer for firearm 916,885 30 Mar 1909 (Assigned to 
Maxim Silent Fiicanns Co.) 

Silent firearm 958,931 24 May 1910 (Assigned to Maxim 
Silent Firearms Cxi.) 

Silent lircarin 958,935 24 May 1910 (Assigned in Maxim 
Silent Firearms Co.) 

Silencer or device 1.018.720 27 Feb 1912 (Assigned to 

Maxim Silent Firearms Co.) 

Silencer for guns 1/182,805 5 Feb 1921 

Maxim, Hiram Stevens—London, Kacland 
Automatic machine gun 551,779 24 Oec 1895 (Maxim & 
Silverman) 

Machine gun 317,161 5 May 1885 (Assigned to Vickers 

.<* Symon) 

Machine gun 319,596 9 June 1883 

Machine gun 321,513 7 July 1885 

Machine gun 321,514 7 July 1885 

Machine gun 307.825 9 Aug 1887 

Automatic gun 430.210 17 June 1890 
Machine gun 439,218 28 Oct 1890 
Machine gun 395,791 8 Jan 1889 

Automatic machine gun 430.211 17 June 1890 

Automatic gun 593.228 9 Nov 1897 (Assigned to Maxim- 
Nordcnfclt Guns and Ammunition Co. Ltd.) 

Automatic gun 436.899 23 Sep 1890 
Recoil-operated gun 579,101 23 Mar 1897 
Automatic gas-opeialed gun 577.185 23 Feb 1897 
Gas-operated gun 586362 13 July 1897 

Maxim Munition Cori\— New York, N.Y. (•) 

Recoil operated firearm 1228,827 5 June 1917 (Saalfiekl) 

Maxim-Nordf.nfp.lt Guns & Ammunition Co. Ltd.—London, 
Kncu.and (•) 

Ai)tomntic # gun 593.228 9 Nov 1897 (Maxim) 
Gas-operated automatic gun 577,485 23 Feb 1897 (Maxim) 
Gas-operated gun 596362 13 July 1897 (Maxim) 

Maxim Silent Firearms Co.—New York, N.Y. (*) 

Silent fireal in 916.885 30 Mar 1909 (Maxim. II. I\) 
Silent firearm 958.935 24 May 1910 (Maxim. H. P.) 
Silent firearm 958.935 24 May 1910 (Maxim. II. P.) 
Silencing device for firearms 1,018,720 27 Frh 1912 

(Maxim, H. P.) 

Gun silencer 2,375,617 8 May 1945 (Bourne) 

Mayali., Thomas J.—Roxbijry, Mass. 

Improvement in breech-loading ordnance 30335 9 Oct 

I860 

Improvement in ordnance 30,742 27 Nov I860 
Improvement in ordnance 32,376 21 May 1861 


McAi lister, Albert H.- Cotton Plant, Miss. 

Machine gun 201.810 26 Mai 1878 
Machine gun 671.811 21 May 1901 (Assigned to Mc¬ 
Allister Machine Gun Co.) 

Mc.Vllistkr Machine Gen Co.—Memphis, Tpnn. (♦) 

Machine gun 674,811 21 May 1901 (McAllister) 

McCarty, Robert—Nf.w York, N.Y. 

Machine lor throwing balls, shot etc. 1,049 31 Dec 1838 

McClean Arms & Ordnance Co—Cleveland, Ohio(*) 
Gas-operated automatic firearm 816,591 3 Apr 1906 

(McClean) 

One-pounder machine gun 859,715 2 July 1907 (McClean) 

McClf.an, Samuel Neal—Cleveland, Ohio 
Gas-actuated magazine gun 785,971 28 Mar 1905 
Gas-operated gun 785.974 28 Mar 1905 
One-pounder machine gun 858,745 2 July 1907 (As¬ 

signed to McClean Aims 8: Orel. Co.) 

Gas-operated gun 1.003,632 19 Sep 1911 (Assigned to 

Automatic Anns Co.) 

Gas-operated machine gun 1,005263 10 Oct 1911 (As¬ 

signed to Automatic Arms Co.) 

Aurnmaric machine gun 1.042,135 22 Oct 1912 (As¬ 
signed to Automatic Arms Co.) 

Breech-loading and discharge actuated firearm 1,042363, 
22 Oct 1912 (Assigned to Automatic Arms Co.) 
Gas-operated firearm 783,453 28 Fch 1905 
Gas-operated automatic firearm 816.591 3 Apr 1906 (As¬ 
signed to McClean Arms and Ordnance Co.) 

McClure, Adolphus C.— Kfithviij*-, I.a. 

Automatic repeating fiieaiin 1,075.431 14 Oct 1913 

Me Cord, William—Sing Sim;, N.Y. 

Improvements in firearms 31,933 2 Apr 1861 (McCord, 
Cox & Woodward) 

Improvement in repeating ordnance 33.813 26 Nov 1861 
(McCord & Maher) 

McCruddkn, John Charles R.—Hur.vivii.il:, New South 
Wai k\ Australia 

Machine gun 1.406.404 14 Feb 1922 
Machine gun 1,152,123 17 Apr 1923 

MeCt llocii, Thomas—London, England 
Machine gun 446,807 17 Feb 1891 (Armit) 

McLain, Robert M.—Huntsville, Ala. 

Machine gun 1,37:5.653 19 Apr 1921 (McLain & Quick) 
(Assigned to the Quick-McLain Machine Gun Co.) 

McLean. James Henry—St. Louis, Mo. (•) 

Machine gun 225.462 16 Mar 1880 (Coloney) 

Machine gun 225.466 16 Mar 1880 (Coloney) 

Machine gun 231.653 31 Aug 1880 (Coloney) 

Machine gun 282319 7 Aug 1883 (Coloney) 

Machine gun 231.652 31 Aug 1880 (Coloney) 


McAboy, Isaac K.—Humingion. W.Va. 

Automatic lapid-firing gun 566,214 18 Aug 1896 


McLean. James Henry—St. Louis, Mo. 
Machine gun 282351 7 Aug 1883 

Machine gun 282353 7 Aug 1883 
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McManus, Luis M—Houston. Tfx. 

Machine gun 1,273,078 16 July 1918 (Assigned to War¬ 
ner, James H.) 

McNaii.r, Joseph Treanor—New York, N.Y. 

Centrifugal machine gun and method for feeding same 
1,472,080 30 Oct 1923 

Mi.imrsmann, William—Elizabeth. N.J. 

High velocity gun 1,326,763 30 Dec 1919 

Mejean, Jacques G.—Geneva, Switzerland 
Gun actuator 2,311,641 15 Feb 1944 (Assigned to Gen¬ 

eral Aircraft Equipment Co.) 

Mejia, Enrique A.—Mexico City, Mexico 
Improvement in inany-barrclcil guns 62,281 19 Feb 1867 

Mendoza, Rafael—Mexico City, Mrxico 
Machine gun boll mechanism 2.031.383 18 Feb 1936 

Mbnteynk, Paul Marik-Paris, France 
Automatic firearm 1,059,680 22 Apr 1913 (Mentcync & 
Degaille) 

Automatic firearm 981.210 10 Jan 1911 (Mentcync & 
Dcgaillc) 

Cartridge belt 1,150,135 17 Aug 1915 (Laird, Mentcync 
fc Degaille) 

Mercie, Henri A.—Pares, France 
Automatic machine gun 564,043 14 July 1896 (Demit Sc 
Mercitf) (Assigned to Hotchkiss Ordnance Co. Ltd.) 
Gas-operated gun 588.380 17 Aug 1897 (Be 1161 & Mercte) 
(Assigned to Hotchkiss Ordnance Co. Ltd.) 

Semi automatic gun 619.393 8 May 1900 (Benet fc 

Mercie) 

Automatic gun 696,306 25 Mar 1902 (Ben£t fc- Mere*) 
Gas-operated gun 861,939 30 Jan 1907 (Bcn*t fc Mercie) 
.Semi-automatic gun 852,253 30 Apr 1907 (Benet fc 

Metcit') 

Firing gear 854357 21 May 1907 (Benlt fc Mercie) 
Automatic shoulder rifle 1,125,937 26 Jan 1915 (Benet fc 
Merck') 

Automatic fneaim 1.317.633 30 Sep 1919 (Squire fc 

Mercie) (Assigned to Hotchkiss Ordnance Co. I .id.) 

Mikmio.v, Ralph S.—Philadelphia. Pa. 

Sell cocking fiieaim 39.835 K Sep 1863 (Hollingsworth) 

Mi RTi NS, Ludwio—London, England 
Non-recoiling firearm 891,778 23 June 1908 

METAI.LURGICA Bri SC1ANA GlA Tk.MPINT—BRESCIA, ITALY ( # ) 

Automatic lirearms actuated by compressed air 1.803.946 
5 May 1931 (Revelli) 

Device for loading firearms 1.812,363 50 June 1931 

(Orlando) 

METiiLiEN, Nicolas E.—Paris, France 
Mulliharrel gun 1,535,619 28 Apr 1925 (Assigned to 
Schneider fc Cic) 

Meyer, Francis Ed.—Nf.w York. N.Y. (*) 

Machine gun 208,203 17 Sep 1878 (Schultze) 

Machine gun 208,204 17 Sep 1878 (Schultze) 


Michai., Charles J.— Hinsdale, III. 

Machine gun 2.139.691 13 Dec 1938 

Machine gun 2,223.380 3 Dec 1910 

Millai s, Alexander, Jr.—Washington, D.C. 

Automatic gun 1,1.36,695 20 Apr 1915 

Milo. Akmand—Heidelberg, Germany 
Recoil-opera ted firearm 533,911 12 Feh 1895 

Milburn, Nathan L.—St. Iahts, Mo. 

Improvement in revolving ordnance 57,751 4 Sep. 1866 

Miles, W. A.— Salisbury, Conn. 

Machine gun 129,976 30 July 1872 

Miller. John A.—Paducah, Ky. 

Improvement in breech-loading ordnance 46,257 7 Feb 
1865 

Mills. Morgan R.—Richmond. Va.(*) 

Machine gun 1.698,228 8 Jan 1929 (Harring) 

Miliimore, Alonzo E.— VS. Army 
Improvement in battery guns 145,224 2 Dec 1873 

Improvement in battery guns 181,093 15 Aug 1876 

Miskunan. Anton—Oclksby, III. 

Machine gun 1.441,517 9 Jan 1923 

Monfort, Edgar A.—New York, N.Y. 

Electric cartridge 365,842 5 July 1887 (Assigned to Uni¬ 
versal Electric Anns fc Amino. Co.) 

Electrical breech-loading firearm 365,813 5 July 1887 

(Assigned to Universal Elecliic Arms fc Amino. Co.) 

Mongardi, Giovanni—Somerville, Mass. 

Automatic firearm 1,296.204 4 Mar 1919 

Monm r. Ray J. Denver. Colo. 

Machine gun cooling means 2,416,768 4 Mar 1947 (As¬ 
signed to Sorensen) 

Montigny, Joseph-Brussels, Belgium 
Machine gun 121.277 28 Nov 1871 (Christophc) 

Moore, Frederick T.—East Hartford, Conn. 

Magazine feed mechanism for machine guns 1.719,126 2 
July 1929 (Pfeiffer fc Moore) (Assigned to Colt's Patent 
Fiicanns Mfg. Co.) 

Gas-operated automatic firearm 1,738,501 3 Dec 1929 

(Pfeiffer fc Moore) (Assigned to Colt's Co.) 

Barrel mounting for firearms 1.738.500 3 Dec 1929 

1 Pfeiffer fc Moore) (Assigned to Colt’s Patent Firearms 
Mfg. Co.) 

Trigger mechanism for machine guns 1,738.502 31 Dec 
1929 (Pfeiffer fc Moore) (Assigned to Colt’s Patent 
Firearms Mfg. Co.) 

Reversible feed mechanism for machine guns 1.803,351 5 
May 1931 (Pfeiffer fc Moore) (Assigned to Colt's Patent 
Firearms Mfg. Co.) 

Firing mechanism for machine guns 1.966.592 17 July 1931 
(Pfeiffer fc Moore) 1 Assigned to Colt s) 

Automatic fi 1 earm 2.050.538 II Aug 1936 (Pfeiffer fc 
Moore) (Assigned to Coil’s) 
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Firing mechanism for machine guns 2,050,539 11 Aug 
1936 (Tansley & Moore) (Assigned lo Colts) 
Machinegun & attachment therefor 2,061,313 17 Nov 1936 
(Assigned to Colt's) 

Machine gun 2,110,165 8 Mar 1938 (.Assigned to Colt’s) 
Machine gun 2,110,809 20 Dec 1938 (Assigned to Colt’s) 

Firing mechanism for automatic firearms 2,335,688 30 

Nov 1943 (Assigned to Colt’s) 

Moorf, Hfrui ri P.— Norwalk, Ohio 
Silencer for firearms 1,080,154 2 Dec 1913 

Moorf, Robert A— Chicago, III. 

Silencer for firearms 956,717 3 May 1910 (Assigned 

to the Moore Silencer Co.) 

Silencer for firearms 1.021,712 26 Mar 1912 
Automatic firearm 1,376,456 3 May 1921 

Moorf Silencer Co.— Nkw York, N.Y. (•) 

Silencer for firearms 956,717 3 May 1910 (Moore) 

Morris, Richard—Blackiieatii, England 
Machine gun 353,231 23 Nov 1886 

Mo'itin, Willie F.—Noel, Mo. 

Machine gun 1,290.812 7 Jan 1919 

Moses, H. O.—Lynn, Mass.( # ) 

Machine gun 563,701 7 July 1896 (Wilder) 

Miiiu.i.MA.w, F.rnst— /hkicii. Switzerland 
Bearing surface for breech Inilts in automatic fircanns 
2,509.013 23 May 1950 (Assigned to Ocrlikon Co.) 
Automatic firearm hreech licit lock 2.512.027 20 Jim 1950 
(l.ippcri <• MOhlcmnnn) (Assigned to Oerlikon Co.) 

Mtii t.FR, Bernhard—Wineekthlr, Switzerland 
Automatic firearm 802,582 24 Oct 1905 

Mulno, Lester I*.—Worcester, Mass. 

Safety device for firearms 2,-195,383 21 Jan 1950 (As¬ 

signed to Harrington N Richardson Arms Co.) 

Mi riii v, John L.—Springfield, Mass. 

Machine gun 427,239 6 May 1890 

Miisitklu, Rohkrto—Brescia, Italy 
Automalic liiearm 1.-155.503 15 May 1923 

Nardin, Celismn F.—Woodiiavln, N.Y. 

Atuomalie firearm 1,067.054 8 July 1913 

Natciier, C adriit. Sidney, Ohio 
Improvement in many-barrclcd cannons 45,623 27 Dec 

1864 

Xaiclfk, Walter E.—Beverly, Mass. 

Cun charging mechanism 2,411,931 3 Dec 1916 (Assigned 
to United Shoe Machinery Corp.) 

Ammunition feeder 2321.132 3 Oct 1950 (Naugler and 
Stacey) (Assigned to I'nitcd Shoe Machinery Corp.) 

Neal, Ernest C.— Chicago. 111. 

Automatic firearm 2,436,175 17 Feb 1948 

Neils,- Frank—Da vendor i, Iowa 
Machine gun 562.846 30 June 1896 


\ Fi. sox, Adoij'h L.— Indianapolis, Ind. 

Control mechanism for machine guns (aircraft) 1,562.424 
17 Nov 1925 

Nelson, Charles A.— L'tica, N.Y. 

Machine guns 1,256,923 19 Feb 1918 (Assigned to Savage 

Anns Corp.) 

Cas-opcrated firearm 1,388,879 30 Aug 1921 ( Yssigncd to 
Savage Anns Corp.) 

Nettles. Isaac—Detroit, Mich. 

Gun with reciprocal brccch and rotary feeder 2,483,837 
4 Oct 1919 

Newion, Clark A — New York. N.Y. 

Automatic gun 1,307.594 24 June 1919 

Newion. Frederick P.—New Haven, Conn.( # ) 

Machine gun 430,206 17 June 1890 (Garland) 

Machine gun 479.799 2 Aug 1892 (Garland) 

Nori.p., Andrew—Newcastle, England 
Automalic gun 702.240 10 June 1902 (Assigned to Arm¬ 
strong. Whitworih X: Co., Ltd.) 

Noble, John C.— Washington, Pa. 

Improvement in magazine gun 34.126 14 Jan 1862 

(Brady) 

Nordf.nff.i.t, 11iorsten—London, Enclani>(*) 

Machine gun 218.190 5 Aug 1879 (Pahncrantz) 
Machine gun 220.515 I I Oi l 1879 (Palmaaiil/) 

Nordlnfelt, I iiorsttn—London, England 
Machine gun 298.493 13 May 1884 

Machine gun 303.879 19 Aug 1884 
Machine gun 340.725 27 Apr 1886 

Norman, Cforgf.-Birmingham, England 
Automalic firearm 1.637.234 26 July 1927 (Assigned lo 
Birmingham Small Arms Co. Ltd.) 

Automatic firearm 1.637,235 26 July 1927 (Assigned lo 
Birmingham Small Arms Co.) 

Automatic firearm 2.053,489 8 Sep 1936 (Assigned io 

Anro-Ordnanre Corp.) 

Norris, Sv.mli.i.—Springe jeld. Mass. 

Breech-loading firearm 78.603 2 June 1868 (W. & P. 

Manser) 

North, Thomas Krrrri.- Westminster. England 
Feed system 723,719 24 Mar 1903 

North Amkkrican Aviation, Inc.* 

Gun blast seal 2,514,195 II Jill 1950 (Johnson) 

Nortiiovfr. Harry Kokere— Winnipeg, Manitoba, Canada 
Gas cvlindei foi machine guns 1.234.071 17 July 1917 

Retracting assembly 1.207,612 5 Dec 1916 
Flash absorber attachment for machine guns 1,242,843 
9 Oct 1917 

Nyvall, Y.mcve J.—San Pedro. Calif. 

Firing mechanism for rifles 2,441.029 4 May 1948 (Nyvall 
& Chapman) 
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Obrfgox, Alejandro—Mexico City, Mrxico 
Automaiic loading lirealm 2,115,041 26 Apr 1938 

Odkolek, Adolf—Vienna, Aumtua-Hungary 
Magazine firearm 122,327 25 Feb 1890 
Quick-firing gun 486,938 29 Nov 1892 
Recoil-opera led machine gun 452,103 16 June 1891 
Automatic (ircaiin 799.881 19 Sep 1905 

OeRLIKON, S ft ! \\ LRk/.KI C-MaCIIINIvNF viuuk Olrlikon 

OESTF.RRF.ICHlSClIE WAFEEN F A KRIKSGESELLMJII AFT — STEYR, AUS¬ 
TRIA (♦) 

Gun lock for automatic firearms 1,387,369 9 Aug 1921 

(Du lick) 

Olin Industries Inc.—New Haven, Conn.(*) 

I'iston means lor gas-operated Incaims 2,376,166 22 May 
1945 (Williams) 

Gas-opera led sell loading firearm 2,391.986 19 Feb 1946 
(Crockett) 

Cartridge extracting mechanism for firearms 2,412,663 17 
Dec 1946 (Williams) 

Olivik, M, W.—Lowell, Mass. (•) 

Improved automatic cannon 15.315 8 July 1856 •Barnes) 

Onvik. Stacy—IIar i ford. Cow. 

Automatic lille 1,383,966 5 July 1921 

O’Malley, John F.—Meriden, Conn. 

Machine gun 1.307.316 17 June 1919 
Machine gun 1.329.922 3 Feb 1920 

Machine gun 1.366.210 18 Jan 1921 

Onderiionk, John P.—Philadelphia. Pa. 

Recoil mechanism for firearms 294.402 4 Mar 1884 

Ordnance Development Co.-Gokton, Conn.!*) 

Aeroplane gun 1,108,714 25 Aug 1914 (Davis) 

Apparatus for firing projectiles from aeroplanes 1,108,715 
25 Aug 1914 (Davis) 

Apparatus for firing projectiles from aeroplanes 1.108,716 
25 Aug 1914 (l)avis) 

Fixed ammunition for use in aircraft 1,108,717 25 Aug 
1914 (Davis) 

Orlando, Luigi- Milan, Italy 
Device for loading firearms 1,812.363 30 June 1931 (As¬ 
signed to Melallmgicn Brescinna Gia Tempini) 

Orman, Banjamin Bllmdiri:. England 
Automatic firearm 1,128.180 9 Keb 1915 

Over, F.wali>—Indianapolis. Ind.(•) 

Machine gun 560,812 26 May 1896 (Cook) 

Page, J. II. W.— Bosiii.n, Mass. (•) 

Improvement in icpeating cannons 46.762 7 Mar 1865 

(ruffe) 

Palmcrantz, Hiige Stockholm, Sweden 
Machine gun 218,190 5 Aug 1879 {Assigned to Norden- 
felt) 

Machine gun 220,543 14 Oct. 1879 (Assigned to Norden- 
fclt) 


Palmer, Charles H.—Lakeville, Conn. 

Repealing gun 37,052 2 Dec 1862 

Palmer, Charles 11.— New York. N.Y. 

Machine gun 332,741 22 Dec 1885 

Palmer, William—New York, N.Y. 

Improvement in revolving firearms 41.857 8 Mar 18(54 

Parker, William H.—Millville, N.J. 

Chamber loader indicator for firearms 2,116,712 4 Ma 
1947 M 

Parkiii rst, Edward G.— Hartford, Conn. 

Machine gun 228.777 15 June 1880 (Assigned to self am 

Pratt & Whitney Co.) 

Machine gun 231,607 24 Aug 1880 (Assigned 1/2 n 

Pratt & Whitney Co.) 

Parsons, John H.—Rum .fa Park, Pa. 

Centrifugal gun 1,408,137 28 Feb 1922 (Assigned t< 

Runnel I Ik Noimoylc) 

Patciip.it. Gkorgf. W.— Chh.wfil, England 
Fire coiurolling mechanism for automatic fircanfl 
2.432.486 9 Dec 1947 

Cartridge maga/nic for automatic liiearms 2/> 10,831 (i 
June 1950 

Patrick, Iido J.— San Diego, Calif. 

Machine gun 1.347.753 27 |iilv 1920 

Paulson. Mmi.-Kld Willow, Aliu ri \. Canada 
Automatic fiicarm 950,576 I Mar 1910 

Paui.ls, C ii vriis l.Ftr.it— Dayton, Onto 
Auloinatu advance foi symlimni/iiig gun condo! 1.471 .S 1 ^ 
23 Oct 1923 (Russell Ik Paul us) 

Charging device for macliine guns 1,171,318 23 Oct 1923 
Control for synch ionized guns 1,504.712 12 Aug 1924 

(Russell Ik Panins) 

Automatic unking attachment foi machine gnus 1.501.71 
12 Aug 1924 (Russell & Paul us) i 

Syndironi/cd gun control 1,5k 4,952 10 Mar 1925 (Ru 
sell Ik I'anlus) 

Feed Im*x for cartridge belts for machine guns 1,541,282 
June 1925 (Russell * Panins) 

Machine gun synchroni/ei 1.592.500 13 July 192(1 (Pat 
his fk Kaueh) 

Lock inechanisin for machine gun 1,427,855 5 Sep 1922 

(Russell & Pa ulus) 

Paumilr, Emile Louis Aluert -Paris, France 
Machine gun 1,444.849 13 Feb 1923 

Pearson. Harold C.—Dayton. Ohio 
Bolt mechanism 2,503,375 II Apr 1950 (Anderson i 
Pearson) (Assigned to General Motors Corp.) 

Pfck, Helen R.— Washingion. D.C. (*) 

Attachment for machine guns 1.320.711 4 Nov 191» 

• Rasmussen) 

Pf.dfrsfn, John D.—Jackson. Wvo. 

Auto loading firearm 1,318,733 3 Aug 1920 
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Pederson, Si vert—Mf.nomonef., Wise. 

Machine gun 264,897 20 Sep 1882 

Pkgna. Giovanni—Reggio F.milia, Italy 
Gun band 238,670 15 Apr 1941 (Travers & Pegna) 

(Assigned to Compagnia Commerciale Cap ion i) 

Pllo, Carl—'Tavastkiius, Finland 
Eight machine gun 1,897,710 14 Feb 1933 

;*i kino, Giuseppe—Rome, Italt 
Machine gun 682.230 10 Sep 1901 

Permentier, Paul R.— Ca.haui.anca. Morocco 
1 hermosiaiically tuimollcd firearm cooling system 
2,428,359 7 Oct 1947 

TriRMiN, Charles—San Francisco. Calif. 

Automatic gun 754.691 15 Mai 1904 

Pfliifer, Christian—Hartford, Conn. 

Feed mechanism for luachine guns 1,719.126 2 Julv 1929 
(Pfeiffer & Moore) (Assigned to Colts Patent Firearms 
Mfg. Co.) 

Trigger mechanism lor machine guns 1.738.502 31 Dec 

1929 (Pfeiffer .<• Moore) (Assigned to Colt’s) 

Speed regulator foi machine guns 1.741.534 31 Dec 1929 
(Pfeiller < Mouic) (Assigned lo Colt's) 

Reversible feed mechanism for machine guns 1,803.351 5 
May 1931 (Moore & Pleilfer) (Assigned to Coir’s) 
Automatic firearm 1.803.349 5 May 1931 (Moore & 

Pfeiffer) (Assigned ro Coil's) 

Phelan, John—Pittsburgh, Pa. 

Machine gun 249.204 8 Nov 1881 (Assigned 1/2 to 

Richardson, Ralph J ) 

Phillips, Hakkv—Biviri.y, Mass. 

Firing mechanism for guns 2.110,381 27 Apr 1918 (As¬ 
signed to United Shoe Machinery Corp.) 

PourabsKV, Antonin— Bkl'w. Czlchoslovakia 
Aiuoiuatic gun 1.926,8!6 12 Sep 1933 (Assigned to 

Ccskoslovcnska /hrojovka) 

Potter. Lons K.—Warwick. R.I.(*) 

A ii toniatic firearm 515.526 27 Feb 1891 (King) 

Potts, Albert—Philadelphia, Pa. 

Centrifugal buttery 17.339 19 May 1857 

Prather, Andrew T.— Rodeo, N.Mf.x. 

Attaching means for gun silencers 1.171.242 8 Feb 1916 

Pratt & Whitney Co.—Hartford, Conn.(*) 

Machine gun 228,777 15 June 1880 (Parkhurst) 

Machine gun 231.607 24 Aug 188(1 (Parkliurst) 

PRIDLALX, WlLIJAM I»K COURCY—'WLYMOtnH. F.NC.l-AND 
Construction of links for ammunition belts for machine 
guns 1,305.160 27 May 1919 
Ammunition bell lor machine guns 1.315.712 9 Sep 1919 

Ammunition hell for machine guns 1,305.161 27 May 1919 

Prinki:, Carl H.— Baltimore, Mr. 

Automatic firearm 875.209 31 Dec 1907 
Automatic firearm 904,616 24 Nov 1908 


Pritchett, William H.— Cartfrsville, Ga. 

Automatic machine gun 1,297,210 11 Mai 1919 

Pl’LLOck. Granville Alexander Paris. France: 

Means for cooling machine guns 1,527,585 24 Feb 1925 
(Hamilton. Joly Pullock) 

Putnam. Ri.rleigh—Pasadfna. Calif. 

Machine gun 1,334,052 16 Mar 1920 (Assigned in John 
T. Thompson) 

Machine gun 1.429,370 19 Sept 1922 

QuickMcLain Machine Gun Co.—Huntsville. \i.a.(*) 
Machine gun 1,375,653 19 Apr 1921 (McLaiu & Quick) 

Quick, William M.— Huntsville, Ala. 

Machine gun 1,375.653 19 Apr 1921 (McLain S: Quick) 
(Assigned to Quick .McLain Machine Gun Co.) 

Quisling, R. IT.— Christiania, Norway 

Portable gun for throwing grenades and the like 1,087,608 
17 Feb 1914 

Raines. Richard—New York. N.Y. 

Machine gun 96.5,538 26 July 1910 

Kakula. Tiifodor—Dunseldokf. Germany 
Automatic firearm 1.709.399 16 Apr 1929 (llerlach & 

Rakula) (Assigned to Rhcinischc Metallwaren tmd 
Machincnfabrik) 

Auiomaiic lirearm with two cartridge magazines 1,784,355 
9 l>cc 1930 (llerlach Rakula) (Assigned to Rheinische 
Metallwaren mid Maschincnfabrik) 

Auiomaiic firearm 2,015.1*08 1 Oct 1935 (Rakula & 

Solo tin i ni II.) (.Assigned to Waffenfabrik Solothurn 
A. G.) 

Automatic gun 2.067.322 12 Jan 1937 (llerlach & 

Rakula) (Assigned to Waffenfabrik Solothurn A. G.) 

Ramsay, James—London, England 
Muzzle attachment for automatic guns 870.497 5 Nov 

1907 (Dawson & Ramsay) (Assigned to Vickers Sons 
Maxim Ltd.) 

Rasmussen, Julius Alexander Nicolai—Copenhagen, Denmark 
Automatic firearm 701,815 3 June 1902 (Assigned to 

Oansk Rekyl-Riffel Syndicate) 

Rasmussen. Ernest J. U.S. Army 

Attachments for machine guns 1,320.711 4 Nov 1919 (As- 
signed 1/2 to Peek, H. R.) 

Rauciifuss, Kurt V.—Cuxhaven, Germany 

Lateral dispersion device for machinr guns 1,413.936 25 
Apr 1922 (Rauciifuss .< Jaesdikc) 

Ray. Eugene J—Beverly, Mass. 

Gun ammunition magazine 2,117,092 17 Aug 1948 (As¬ 
signed to United Shoe Machinery Coip.) 

Rechel, Ernest R.—Huntingdon Valley, Pa. 

Method for making incendiary bullets 2,125,005 5 Aug 
1947 

Redfu id, Edward E.—Glendale, Ore. 

Automatic firearm 984,489 14 Feb 1911 
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Rf.dpath, Robert—Coventry. England 
Feed median isms lor automatic machine guns 1,289,091 
(Red pa ill Hell berg) (Assigned to Cinentrv Ordnance 

Woikx Ltd.) 

Automatic gun 1.115.329 9 Sep 1919 (Assigned to Cov- 
entry Ordnance Works Ltd.) 

Rial), C. E.—Hu union, Trx.(*) 

Recoil-operated firearm ld5.1d.H9 1 May 1921 (Cedillo) 

Rrr.K, Rovai. J.— South Bend, I\i>. 

Gun feed mechanism 2,379,185 20 June 1945 (Assigned 
to Bendix Aviation Corp.) 

Rnrr.RAiiKR, |osei*ii J.—Sr. l ot is. Mo. 

Au luma lie fiieann 729.111 20 May 1901 
Automata fireaini 811.751 10 On 1900 
Automaiic firearm 929.191 27 July I!H)9 
Automatic firearm 1,418,021 30 May 1922 

Remington Arms Co. Inc.—Rriim.fpciki. (m\.(*) 

Gun barrel straightness testing apparatus 2.422,294 17 

June 1947 (DuPont) 

Rm line Aviation Corpora i ion (*) 

Automatic locking ammunition containei 2.506.109 2 May 
1950 (Baum wart) 

Kkintiold. Frank W.—Beverly, M xss. 

Ammunition feeder 2.494.728 17 Jail 1950 iSiacey & 

Reinliold) iAssigned io United Shoe Machinery Corp.) 

Kiqua, J.-Rociiisaik. N Y. 

Improvement in battery or platoon weapons 16.148 16 Sep 
1862 (Billiiigliursi 8? Rerjua) 

Ri vllli, Bimii. Ann.i.—R ome. I iaia 
A ntonia tie gun 1,071.709 23 Sep 1911 
Automatic firearm 1,159.417 9 Nov 1915 (Assigned to 

Ollicinc di Villar Petos.i) 

Machine gun 1,286.88 1 3 Dec 1918 (Assigned to Ofiicmc 
di Villar Perosa) 

Automatic firearm 1.7.59.277 20 May 1910 (Assigned to 
Armamenti Militari S.A.) 

Automatic firearm net u a led by compressed air 1.803.946 
5 May 1911 (Assigned in Metallurgira Brcsciana Gia 
Tempini) 

Automaiic rifle 1.854.064 12 Apr 1932 

Revelli. Gino— Rome, Iiai.v 

Firing mechanism for automatic aims 2.1:56.615 22 Aug 

1944 (Assigned to Alien Property Custodian) 

Reynolds, John A.— Elmira, N.V. 

Improvement in firearms 1332 17 Julv 1855 
Improved apparatus for cooling repeating firearms 13294 
17 July 1855 

Improvements in firearms 11,293 17 July 1855 

Run Nisei IF. MirrAl.LVV.ARFN UND M ASCIIIMLNE AHRIK—DiisSFL- 

dorf, Germany (*) 

Gun with recoiling gun barrel 855.366 28 May 1907 

(Vuller) 

Breech mechanism for self-loading fiieann 909.211 12 Jan 

1909 (Sdimeisscr) 


Automatic firearm 956.410 26 Apr 1910 (Schmcisser) 
Automatic firearm 956,431 26 Apr 1910 (Schmei/wcr) 
Breech operating iiiedianisiu foi automatic fireaiiaa 
1.002.764 5 Sep 1911 (Schmeisser) 

Automatic gun 1,033.625 21 July 1912 (Schmidt) 

Gun xvith long recoil 1.151.476 14 Aug 1915 iklcltc) 
Auloiuaiie fireaini 1,709,399 16 Apr 1929 (Herlach 1 

Rakula) 

Automatic firearm 1,755,014 15 Api 1910 (Stange) 

Automatic fiicarin with two cartridge liiaga/ines 1,784.355 
9 Dec 1930 (Ilcrlach 8: Rakula) 

Automatic lirearin 1.801,179 14 Apr 1931 (Stange) 

Automatic fiieann 1.846.156 21 Fell 1932 (Stangc) 

Automatic firearm 1.825.904 6 Oct 1931 (lleiiieiuanu, 

Fiicaim with exchangeable barrel 2.011.181 10 Sep 1931 
(I indcr) 

Aulomath giin 2,113.202 5 Apr 1938 (Stangc) 
Automaiic filing mechanism 887.711 12 May 1908 (Voller) 

Riiiixmki xi.i-Bokmc A. G.-Dusm i ihhu . Germany (*) 
Gun-loading device 2,151,288 21 Mar 1919 (Wagninger, 
Automatic fiieann 2.111.661 I8()<t 1938 (Engel $ 

\\ inter) 

(.mi which fires during forward movement of the gib 
2.218.877 22 Oct 1940 (Ernesti & Herlach) 

Automatic gun 2.202201 28 Max 1910 (Henning) 
Automatic gun 2.210.128 4 Feb 1911 (Krum & Hcrlact 

Ric:r. Edward I*..—Boston. Mass. (*) 

Automatic firearm 2.215,470 24 Sep 1910 (Johnson) 

Rici:, Wai.itr J. -Philadelphia, Pa. 

Gas-opcialcd automatic machine- gun 1.294.892 II Feb 
1919 (Iox & Rice) (Assigned to Anslcy Fox Co.) 

Ric e. Wayne II.— Windsor. Conn. 

Self-loading fiieann 38.604 19 Max 1863 

Richards. Frxnc is IE-Hartford. Conn. 

Gun. Straight-pull lx>lt 506,339 10 Oct 1893 (AssignedR 
James Paris l ee) 

RiCHARUMIN. R\II*H J.—PlTTSRfRCII. PA.(*) 

Machine gun 249.204 8 Nov 1881 (Phelan) 

Riciiay, David M.— Devon, Conn. 

Cun charger installation 2,411.079 18 Nov 1917 (A* 

signed to l.’niied Aircraft Corp.) 

Richmond. Komi li s R.—Chariton. Iowa 

Automatic machine gun 572.771 8 Dec 1896 

RirKFNRXC III K. RORI RT J.—C OU MKt\ OlllO 

Machine gun 2.039.930 5 Max 1916 ■Assigned to Kilgoic 

Mfg. Co.) 

Rigsby. Vim;u.—Vfacii. Fi x. 

Machine gun 1.959.737 22 May 1934 (Assigned 1/2 tc 
Ben G. land sex) 

Rir-irv. Ezra— I rov, \.Y. 

Gun haiterics. Improvements in repeating 31,541 22 Od 

1861 
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Roberts, Fred 1 .—[.os A\cfi.f.s. C m if. 

Remote-control gun charger 2.397.507 2 Apr 1946 (As¬ 
signed to Interstate Aimaft * Engineering Corp.) 

Roberts, Miltok—Chicago, Ill.( 4 ) 

Recoil control of firearms 2,181.595 20 l»cc 1939 Hughes) 

Robinson, Charles—Cambriix.fpori. Mass.(•) 

Improvements in centrifugal guns 21.109 3 Aug 1858 

(Thayer. C. B.) 

Rockwell, Hugh M. Bristol. Conn. 

Automatic gun 1.565,756 15 Dec 1925 (Assigned to Mar¬ 
lin Firearms Corp.) 

Automatic gun 1.558.566 27 Oct 1925 (Assigned to Mar¬ 
lin Firearms Corp.) 

Rokmek, William New II wi n. Conn. 

Self-loading fireaim 2.372.330 27 Mar 1945 (Assigned lo 
Western Cartridge Co.) 

Rohm, William C.— South Bend. Inu. 

Aninmatie machine gun charger 2,410,767 5 Nov 1946 

(Wiseman & Rohn) (Assigned to Bendix Aviation Corp.) 

Rostm mi. Waldo E.-Siokam, Wami. 

Composite aiiioinalic liiearm 1.377.629 10 May 1921 

Rom.nki rg, Abraham—Svn Francisco, Calif. (•) 

Machine gun 207.747 3 Sep 1878 (Leouaid) 

Rom no kin. Ovar F..— II amdi.n, Conn. 

Machine gun lire reiardcr 2309330 30 May 1950 

(Rosengren & Sunderland) 

Romfr. Henry—Lowf.li.. Mass. 

Automatic firearm 1.520.671 23 Dec 1924 

Rosm k. Karl—Prague. Czechoslovakia 
Aircraft gun 1.510.109 30Scp 1921 

Ross, Charles H. A. F. L.—Baiaagowan Castle. Scotland 
Recoil-opera reil fireaim 613.983 20 Fel> 1900 
Automatic firearm 958,545 17 May 1910 
Breech-dosing mechanism ior automatic firearm 954,545 
12 Apr 1910 

Ross. Oscar A.— New York, N.Y. 

Synrhron i/rd machine gun for aeroplanes 1.451.137 8 May 
1923 

Synchronized machine gun 1.782.14s 18 Nov 1930 

RoSSM AN| III, WOLM.ANG—SOLOIIII RN. $A\TIZLR1 AND 

Automatic shoulder firearm 2.376.726 22 May 1943 (As¬ 
signed to Alien Property Custodian) 

Cocking mechanism for automatic firearms 2.202.232 May 
23 1940 (Assigned lo Rlieimuetall-Boisig) 

Rotii, Georges—Vienna, Austria-Hungary 
Automatic firearm 616260 20 Dee 1898 
Recoil-operated firearm 616.261 20 Dec 1898 
Recoil -operated fireaim 631.913 17 Oct 1899 Krnka & 
Roth) 

Automatic firearm 676.995 25 |unc 1901 (Krnka Roth) 

Automatic firearm 681.737 3 Sep 1901 

Automatic firearm 685,072 24 Sep 1901 (Krnka i Roth) 


Huger, William B.—Greensboro. VC. 

Machine gun 2.388.291 f> Nov 1945 

Rundqclm, Henning W.—East Lansing. Micii. 

Cartridge feeding mechanism 2.418.428 1 Apr 1947 (As¬ 
signed to General Mmol's Corp.) 

Russell, Herbert O.—I .os Angelin. Calif. & Detroit, Mich. 
Lock mechanism lor machine guns 1,427.855 5 Sep 1922 

(Kit>sc*ll Panlus) 

Automatic advance for syucliiuiii/.ing gun control 1.471.359 
23 On 1923 < Russell K Pan lus) 

Control for synchronized guns 1,504.712 12 Aug 1924 

.Russell Paul us) 

Machine gun hopper feed box 1.501,714 12 Aug 1924 
(Russell .<• Paulus) 

Automatic cocking attachment for machine guns 1,504.717 
12 Aug 1924 (Russell * Pa ulus) 

Cocking handle for aeiial guns 1.528.950 10 Mai 1925 
(Russell !c Eyler) 

Syuchiuiii/cd gun control 1.528.952 10 Mar 1925 <Rus 
sell & Paul us) 

Fdcrirical synchronizer and trigger moloi for automatic 
machine guns 1.330.700 24 Mar 1925 (Russell & 

Fletcher) 

Sear and seal release for machine guns 1.330.702 24 Mar 
1925 

F'ccd lx»\ for cartridge bells of machine guns 1.541.282 
9 June 1925 (Russell & Panins) 

Rissrn Meg. Co.-Middi.i iown, Cokn.(’) 

Bi ll like carliidge carrier for mac hine guns 1.168.876 18 
Jan 1916 iFrUscll) 

Machine gun feed hell 1.238.553 5 Mar 1918 (Frissell) 
Cartridge feed licit for machine guns 2.122.898 21 June 
1917 (I lend Icy) 

Rvan. I.i.stfr R.—Plymouth. Conn. 

Cartridge hell link 2.423.346 1 July 1947 (Assigned to 

Autoyre Go.) 

SvAiTinii. Oliver Bi rry-West Hoboken, N.J. 

Recoil o|>crated firearm 1.228.827 5 June 1917 (Assigned 
to Maxim Munitions Corp.) 

Safat iSotifta Anonivia Fasrica Akmi-Torino)—Ti hin. 
Italy (•) 

Automatic firearm with recoiling barrel and without move 
able hirerh 1.733.231 29 Oct 1929 (Mascarucci) 

Deviie for reducing the rate of fire of automatic firearms 
1.771.132 22 July 1930 .Mascaiucei) 

Saiye, DirrnciNNK J.—W andre. Belgium 
'lilt linking breechblock for automatic firearms 2,515,315 
18 Jul 1950 

Salic.fr. Alios B.-\fw York. N.Y. 

Cennifiigal gun 1.311.465 29 July 1919 (Assigned to In¬ 
tercontinental Co. of Calif.) 

San Francisco Arms Co—San Francisco. Calif.(•) 

Recoil operated fireaim 574.189 29 Dec 1896 (Carr) 
Recoil-operated firearm 571.350 29 Dec 1896 (Catlin) 
Recoil-operated firearm 584.153 8 June 1897 (C.arr) 
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Sanders Small Arms Lid.—London, England (•) 
Recoil-loading firearm 2.101 ,957 14 Dee 1937 


Schnfidfr. Alois—Sax Francisco. Cai.if. 
(Sanders) Rifling. Guns 300,515 17 June 1884 


Sanders, Thomas F.— Slough I'radim; Estate, England 
Recoil loading firearm 2,101.957 14 Dec 1937 {Assigned 
to Sanders Small Arms Ltd.) 

Sanford, Roy S—Woodbury, Conn. 

Cartridge feeding mechanism 2,501,113 21 Mar 1950 (As¬ 
signed to An toy re Co.) 

Feeding mechanism for automatic guns 2,502,891 4 Apr 
1950 (Assignor! to A u toy re Co.) 

Savage Arms Cori\—Ltica, N.Y. (*) 

Machine gun 1,256.923 19 Feb 1918 (Nelson) 

Automatic firearm 2.357.017 29 Aug 1944 <lloran) 

Gas-opera ted firearm 1.388,879 30 Aug 1921 (Nelson) 

Savage, Harold Arthur—Bexley-Heath, England 

Autumaiic gun 1,298.887 1 Apr 1919 (Challenger & 

Savage) (Assigned to Vickers Ltd.) 

S.ayler, Dan ill—Ori.anu, Calif. 

Gas gun 1,164,876 21 Dec 1915 

SCAREF. FREDERICK WILLIAM—LONDON, ENGLAND 

Machine gun mountings 1,391.525 4 Jan 1921 (Assigned 
lo Vickers Ltd.) 

Gun mounting for use on aircraft 1.628,008 10 May 1927 
(Assigned to Vickers Ltd.) 

Scfu i lfngi r. Newton C.—Salt Lake City. Utah 
Automatic firearm 1,029,720 18 June 1912 

Sciiirgln Core.—New York, N.Y.(*) 

Gun barrel lock 2,345,833 4 Apr 1944 (Schirokauer) 

Gun mechanism 2.378.331 12 June 1945 (Schirokauer) 

SciiiKOKAiiKii, Henry—New York, N.Y. 

Gun band lock 2.315,833 4 Apr 1914 (Assigned to 

Scliirgun Corp.) 

Cun mechanism 2.378,331 12 June 1945 (Assigned to 

Sell ii gun Corp.) 

Sciimeis.sek, J .oris—M annheim, Germany 

Recoil-operared firearm 547,454 8 Oct 1895 (Assigned 

to Theodor Bergmunii) 

Breech mechanism for sell-loading firearm 909.233 12 Jan 
1909 (Assigned to Rheinische Mctallwaren und 
Maschincnfabrik) 

Automatic firearm 956.310 26 Apr 1910 (Assigned to 

Rheinische Metallwaiun u. Masrliinrnfabrik) 

Automatic firearm 956,431 26 Apr 1910 (Assigned to 

Rheinische Mctallwaren u. Mnschiiicnfahrik) 

Autotnatie Ii rearm 989.132 II Apr 191* 

Breech operating mechanism for automatic firearms 
1,002,764 5 Sep 1911 (Assigned to Rheinische .Mctall¬ 
waren u. Mascliincnfabrik) 

Automatic firearm 1,077,760 4 Nov 1913 

Schmidt, Iran?— Dusseldorf, Germany 
Automatic gun 1,033,625 23 July 1912 (Assigned to 

Rheinische Mctallwaren mid Maschincnfabrik) 


Schneider Cie.—Paris, France(*) 

Apparatus for lubricating the bore of firearms during firing 

1.481.930 29 Jan 1924 (Sdineidcr) 

Multibarrel Gun 1,487,695 18 Mar 1921 (Sdineidcr) 
Multibarrel Gun 1,535,619 28 Apr 1925 (Methlien) 

Schneider, ( harms P. E.-I.fC relsoi, France 

Recoil apparatus lor guns 713,691 18 Nov 1902 (Schnei¬ 

der Canei) 

Schneider, Fi gene—Paris, France 
Apparatus for lubricating the bore of firearms during firing 

1.481.930 29 Jan 1924 (Assigned to Schneider & Cie.) 
Multibarrel Gun 1,187,695 18 Mar 1924 (Assigned lo 

Schneider & Cie.) 

Schneider, P. F—Hartford, Conn. 

Cartridge box. Revolving 56.804 31 July I860 


ScuottnoF.. Theodor Jens—Ringstf.ii. Denmark 
Automatic firearm 733,681 14 July 1903 

Trigger mechanism for am malic firearms 1,230,930 25 

June 1917 

Sen it. 17r. Frederick E.—New York, N.Y. 

Machine gun 208.203 17 Sep 1878 (Assigned 1/2 to F. 
E. Meyer) 

Madiinegun 208,204 17 Sep 1878 (Assigned 1/2 to Meyer) 

SchwaKZL osL Anuri as Wii.hi i.\i— Stmt. Germany 
Recoil-opera led firearm 712.730 I Nov 1902 
Recoil operated firearm 712.972 4 Nov 1902 
Automatic gun 863.101 13 Aug 1907 

Automatic firearm with forward sliding barrel 918,380 1? 
A pi 1909 

Lock mechanism for automatic fireaim 932,183 21 Aug 
1909 

Auiomaiic firearm with lixed barrel and breech locked 
1,026,609 11 May 1912 

Sciiwmzi Risciii: Industrie Gf.sfllschaft — Schafitiausen, 
Switzerland {*) 

Automatic firearm 1318.498 9 Dec 1924 (Furrer) 

Auiomaiic firearm 2.031.305 18 Feb 1936 (End !k- Gaetzi) 

Automatic firearm 2.130.383 20 Sep 1938 (End) 
Automatic firearm 2,052,287 25 Aug 1936 (End) 

Scott, Charles B.—Las Vegas, N.Mf.x. 

Machine gun 299,686 3 June 1884 

Scott. J. O. A.— Pittsburgh, Pa. 

Magazine firearm 36,174 12 Aug 1862 

Scott-Pmne, Hubert—Hytiie, England 
Air-cooled gun 2,337,840 28 Dec 1943 (Scott-Paine t 

Jaggarri, W.) 

Sea rlk. Elbert H.— Philadelphia, Pa. 

Recoil-opera ted firearm 801.981 21 Nov 1905 (Assigned 
3/4 to W. D. Condil) 

Sedcely, R. F.— Philadelphia, Pa. 

Machine gun 2,029.839 1 Feb 1936 
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Seely, Samuel Brooklyn, N.Y. 

Improvement in poitable Ixxlv batteries 33,854 3 nee 1861 

Severance, Glen R.— Detroit, Mich. 

Electrically operated gun 2340,5*11 8 Feb 1911 (As¬ 

signed to Eureka Vacuum Cleaner Co.) 

Shari*, John 1'.—Louisville, Miss. (•) 

Machine gun 282.787 7 Aug 1883 (Shields) 

SiiFl'EAKii, Greedy C.—Washington. D.C. 

Automatic fircann 1.370,831 3 May 1921 (Assigned to 
United Stales Ordnance Co.) 

Siiprman . I nomas II.—Washington. n.C.(•) 

Machine gun 130.20b 17 June IS‘M) .Gailand. I . M.) 
Machine gun 4751.799 2 Aug 18512 (Garland, F. M.) 

Sum us, Francis M.—Cooi-wooo, Miss. 

Machine gun 282.787 7 Aug 1883 (Assigned to Shields, 
Cormvcll. I.ichcnlicld, Herman. Connor, Sharp & Wood¬ 
ward) 

Shields, Saraii T.— Louisville, Miss.(*) 

Machine gun 2K2.787 7 Aug 1883 (Shields) 

SlI.I.OWAY. FREDERICK D.—Si'KIMGHII.U. ILL. 

Strain CMupe foi ..inchine guns with water jackets 1,291,319 
II Feb 1919 

Silverman, Ixjuis—Crayforo. Ia gland 
Auromatk machine gun 551.779 21 Dec 1895 (Maxim & 
SiluTiuan) 

Automatic gun 614,969 6 Mai I5K)0 (Dawson x Silver- 

man) (Assigned to V ickers Sons &r M: xitn, l td.) 
Atiioinatk: gun 772.700 18 On 15)04 (Dawson k Silver- 
man) (Assigned lo Vickers Sons k Maxim Ltd.) 

•SlMI’SON, CLARENCE. F..—SfKINCFIF.IJr. M \NS. 

Machine gun 1,99*1,489 19 Mar 1935 
Machine gun 1,982,099 I Dec 1934 
Machine gun 2.108,817 22 Feh 1938 (Hoppevt, Bull & 
Simpson) 

Firing talc rcducci 2.384.854 18 Sep 1915 
Machine gun trainer 2.516,5)20 I Aug 1950 

.Simi'son, W illi a m Khmunii—Mansfifuj. England 
(ias operated gun 589,822 8 Feh 1898 

Sjocri:\. Theodor A\i i Carl—Stotkiioi ai, Sweden 
Automatic gun 739.732 22 Sep 15H43 

Skoda, F.mil—Pilsen, Bohemia, Austria-Hungary 
Automatic (juick-linng gun 4251,819 10 June 1890 
Quick-firing gun 448.841 24 Mar 1891 

Sliwinski, Albin—Pitisbi rgii. Pa. 

Trigger mechanism lor automatic 1 1 rear ms and pistol-swords 
1,221.616 3 Apr 1917 (Solomon & Sliwinski) 

Smith. A. B.—Clinton, Pa. 

lmpiovcd machine gun lor throwing projectiles 15,529 12 
Aug 1856 (Smith & Weaver) 

Smith. David J.—Washington, D.C. 

Motor operated gun 1,352,319 7 Sep 1920 

026512'— 61- Hi 


Smith. Morris F.—Philadkij’iiia. Pa. 

Machine gun .548.0516 15 Oct 1895 

Gas-operated machine gun 781.966 14 Mar 1905 (As¬ 

signed 3/4 to W. D. Condit) 

Gas-ojrcrated machine gun 817.197 10 Apr 1906 

Gas- 0 ) 10 rated gun 1.2511.6510 1 4 Jan 1919 ((Assigned lo 
Driggs Ordnance Co. Inc.) 

Firearm. Automatic gas operated 811.242 6 Mar 15*06 

Smith. Wiiiiam D.— Washington, D.C. 

Means Ini preventing erosion and over heating of firearms 
1,189.011 27 June 1916 

Societa Italian \ Fkninio Breda—Milan. Ii ai.v (♦) 

Device foi liihikaiing automatic firearms 1,656.960 21 

Jan 15)28 (Soncini) 

M acliine gun and other automatic firearms 1,773,441 19 

Aug 1930 (Soncini) 

SOCIETE A NON \ \|| I)LS A\'CIF\« Kt A HI.ISM-Ml.M s HOTCHKISS & 

Cif.— Si ink, Fk \Nct ( •) 

Accelerating device for automatic fircaim.s 1,568,005 2!) 
Dec 1925 (Sutter) 

Combined loader ejector ami safety mechanism for auto¬ 
matic firearms 1.656.845 17 Jan 1928 (Sutter) 

Gas-conitolled nominalir firearm 2.052.368 25 Aug 1936 
(Sut (ci) 

Automatic firearm 2.108.026 8 Feb 1938 (Suiter k 

Ikmssel) 

Automatic firearm 1,317,633 30 Sep 1919 (.Sipiiic k 

(Merck*) 

Sociftf Anonvmf. Di.s Eiablissf.mfnts Dklaunay— St. Denis, 
Franck(*) 

Automatic fircann 1.382.058 21 June 1921 (Bourdelles) 
Machine gun 1.402.564 3 |an 1922 (Bourdelles) 

Sot. ms, Wili.y |.— Paris, France (•) 

Multi barreled machine gun 1,319,882 28 Oct 1919 

(I.uriani) 

Solomon. Anion—Pittsburgh, Pa. 

Trigger methaiiiMii foi automatic firearms and pistol-swords 
1.221.616 3 Apr 1917 (Solomon * Sliwinski) 

Soiothurn A. G. Sre W" afff.n f a hr t k Soto mu km A. G. 

Soncini. Ckhakk—Brescia, li ai v 

Cartridge feed deuce foi automatic firearms 1.611,289 21 
Dee 1926 (Soncini Castclli) 

Automatic ft rearms with recoiling barrel 1.613,205 I Jan 
1927 (Soncini & Clastclli) 

Device for lnbriraiing auloinalir firearms 1.G5G.9G0 24 
Jail 1928 (Assigned lo Societa Italian* Ernesto Breda) 
Machine gun and other automatic firearms 1.773.441 19 

Aug 15130 ( Vssigned to Societa Italiana Ernesto Breda) 

Sorensen, Christian A.—I.imcoi n. Nkhk.(*) 

Machine gun cooling means 2.416,768 4 Mar 1947 (Mon- 
tier. R. J.) 

Sl'ATZ, En and Joun(*) 

Automatic firearm 747,073 15 Dec 1903 (Huntley) 
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SPECIALTIES 1)l\ VEI.OPMF.\T CORP.— Bl.OOMFin D, N.J.(*) 

(Jun (h;ir}-cr 2,111,877 S Dec 1946 (llei/lei) 

Gun charj»ci 2,109,623 22 Oct 1916 (Grant) 

Sri.NC.lK. ( I IKIMOI’IIFK M.— South MUCIII'IIR. Cow. 

Firearm, Breech-loading 34.319 -1 Feb 1862 

Srii. man, J. H.—Atlanta, Ga.(«) 

Machinc gun 664,952 1 Jan 1901 (Blackburn, Spilman & 
Bickart) 

Squire, VVii.mam 11.—St. Denis, France 
Gas-operated gun 1,082,916 30 Dee 1913 
Automatic firearm 1,317.633 30 Sep 1919 (Squire S; 

Mercie) (Assigned to Hotchkiss & Cic.) 

Stacey, F.km.m W.— Beverly, Mass. 

Ammunition iccricr 2.191,728 17 Jan 1950 (Stacey fc 

Rcinhold) (Assigned to United Shoe Machiners Corp.) 
Ammunition feeder 2,524,132 3 Oct 1950 (Nauglcr & 

Stacey) (Assigned lo United Shoe Machinery Corp.) 
Charger for automatic guns 2.529.822 14 Nov 1950 

(Slacey X: Willhauck) (Assigned lo United Shoe Machin¬ 
ery (orp.) 

.$ta\uiai«:ii, Hfnry J.—Troy, N.Y. 

Aiitoinaiir gun 1,648,469 8 Nov 1927 (Adamson & Stam- 
baugli) 

Stamm. Mans—S r. Gaij.kn, Switzerland 
Automatic loading firearm 1,096.324 12 May 1914 

Stance, I.ouis-Sommfrda. Germany 
Automatic firearm 1,755.034 15 Apr 1930 (Assigned to 

Klieinisrhr Mctallwaren und Mascliincnfabrik) 

Automatic firearm 1.801.179 14 Apr 1931 (Assigned to 
Rhein ist lie Mctallwaren und Mnscliiiicufahtik) 

Automatic lircnnn 1,816,156 23 Feb 1932 (Assigned to 
RheinLsche Mctallwaren und Nfnschinenfabrik) 

Automatic gun 2.113.202 5 Apr 1938 ..Assigned to 

Rhcini.sdie Mctallwaren uml Mascliincnfabrik) 

Stauf, C.—Sr. Lotus. Mo. 

I m pros emeu i in poiLiblc batten or platoon guns 34.017 
24 Dec 1861 (Stauf & Stcinbacb) 


Stockholm* Yapi.nfarrik, Aktiebolacft See Aktiedolacei 

Sl(M K Ilf II MS V APF.K’FABRIK 

Stoddard. Vaughn Ciielsla, Iowa 
Machine gun 1,242.068 2 Oct 1917 

Stonf., Berkley C.— Middletown. Co\N.( f ) 

Automatic firearm 1,226,479 15 May 1917 (Dichm) 

Stonf.. J. Austin—Washington. D.C. (*) 

Fire control means for aircraft machine guns 1,466,951 
4 Sep 1923 (Edwards) 

SlOKI.K. Ol.K O.- l AmMA, WASH. 

Machine gun 1,342,358 1 June 1920 

Stow, A. IL-lluvriR. W. Va. 

Amomaiic firearm 726,109 21 Apr 1903 

SiRAsBi.Ri;, Ai.mn Ciiarlls Cridlrsvili.e, Ohio 
Automatic firearm 851,771 28 May 1907 

Stuckey, A. J.— Galveston. Tex. 

Machine gun 1.869.738 2 Aug 1932 (Davis, Haled & 

Stuckey) 

Srt hi. PR. Rent. R.— Washington, D.C. 

Blank ainmiuiition firing attachment for automatic guns 
2.075.837 6 Apr 1937 

Sturgeon. John G.—Erie, I*a. 

Automatic gas-operated Iirearm 1.290.819 7 Jan 1919 

Amomaiic gas-operated fireann 1,290.8.50 7 Jan 1919 

Automatic gun-cart ridge supply and feed mechanism 
1.290.851 7 Jan 1919 

Cooling barrel mechanism for firearm 1.290.853 7 Jan 

1919 

Automatic lapid-fitc gun 1.290.854 7 Jan 1919 

Sum mi riif.ij., William—Washington. D.C. 

Sub-caliber auxiliary barrel and extractor 2,423,471 8 Jui 
1917 

Sunderland. Oswald <).—Fairfif.ld, Conn. 

Machine gun fire retarder 2.509,530 30 May 195* 

(RosengTen K: Sunderland) 

Machine gun fire retarder 2,509.540 30 May 1950 


Stelei, Edward—Warsaw, Poland 

Automatic firearm 2.089.671 10 Aug 1937 


Sunncard. Harm n—C iiristiama. Norway 
Auloniarir firearm 972.087 4 Ocl 1910 


Stiiniiacii, C. J.—St. Louis, Mo. 

Improvement in portable battery or platoon guns 34,107 
24 Dec 1861 (Stauf ,<• Steiubacli) 

SniMiFRGLR, I.oi'is— Brooklyn, N.Y. 

Noiseless, smokeless rapid fire gun 1.316.397 16 Sep 1919 

Stensland, Cornelius—Nagaunee, Mich. 

Macliine gun 113.729 14 Oct 1873 

Stevens, Jordan & Harrison, Inc.-New York, N.Y.( # ) 

(hm 2,387,199 16 Oct 1945 (Vang) 

Stinmin. James Henry—Cooke, Mont. 

Gun mulllcr 959.100 24 Mav 1910 


Suss man . Wladysi.aw—Brooklyn, N.Y. 
Automatic rifle 1,367,996 8 Feb 1921 


Sutter, Ciiarus-Si rlsnes, France 
Accelerating device for automatic firearms 1,568,005 & 
Dee 1925 (Assigned to Hotchkiss & Compagnic) 
Automatic machine gun 1,431,057 3 Oct 1922 
Combiiiefl loatler, ejector and safety mechanism for auto- 
malic firearms 1.656.845 17 Jan 1923 (Assigned K* 

Societe Anonvmc dcs Ancicns Etablisscmcnts Hotchkiss R 
Go.) 


Gas-emu rolled amomaiic firearm 2.052,368 25 Aug 19y 
(Assigned to Hotchkiss & Co.) 

Automatic firearm 2.108.026 8 Fell 1938 (Sutler & Bou* 
sel. A.) (Assigned to Hotchkiss is: Co.) 
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Si Hon. Harry A.— Dayton, Ohio 

Synchronizing gun control 1,106.719 3 June 192-1 

Can ridge mechanism for automatic guns 1.504.393 12 Aug 
1924 

Synrhronizing gun control 1.504.394 12 Aug 1924 

Skaiin, Alfred F.— Brooklyn, N.Y. 

Machine gun 928,344 20 July 1909 

SU'AK IZ, WlIEIAM 1..— W'l. I HLKSFILLD, CoKN. 

Automatic firearm 2.169.083 8 Aug 1939 (Assigned to 

Colt's Patent Fire Arms Co.) 

Swr.ntLii s, Carl G.—Hamden. Conn. 

Gas-operated self-loading firearm 2,373.204 10 Apr 1915 

Belt holding pawls for machine guns 2.392.012 1 Jan 1946 
(Assigned to High Standard Mfg. Corp.) 

Extractor switch meclianism fui machine guns 2,401.325 
16 July 1946 (Assigned to the High Standard Mfg. Co.) 

Automatic firearm 1.102.159 3 Jan 1922 (Assigned to 

Marlin Fireaims Coip.) 

Automatic gun 1.150.653 3 Apr 1923 (Assigned to Mar¬ 

lin Firearms Corp.) 

Automatic firearm 1,441.890 13 Feb 1923 (Assigned to 
Marlin Firearms Corp.) 

Automatic gun 1.504,584 12 Aug 1924 (Assigned to Mar¬ 

lin Fireai ms Corp.) 

Automatic firearm 1,521.730 0 Jan 1925 (Assigned to 

Marlin Firearms Corp.) 

Automatic firearm 1.550,759 25 Aug 1925 (Assigned to 
Marlin Fireai ins Corp.) 

Automatic firearm 1,550,760 25 Aug 1925 (Assigned to 
Mail in Fiiearnis Corp.) 

Tubular magazine automatic firearm 2.282.903 12 May 

1942 (Assigned to Western Cartridge Co.) 

Self-loading repeating firearm 2.342.824 29 Fcl» 1911 (As¬ 
signed to High Standard Mfg. Co.) 

Ret oil operated self-loading firearm 2328.108 31 Aug 

1913 (Assigned to Western Cartridge Co.) 

Self-loading repeating firearm 2.365.307 19 Dec 1914 (As¬ 
signed to High Standard Mfg. Co.) 

Gun barrel lock 2.137.137 2 Mar 1918 

Ejector detent 2,500,139 7 Mar 1950 

Swenson. Frig A.— Beau kiss. Tex. 

Automatic firearms 2.057,169 13 Oct 1936 

Sy mon, Robert R.—London, Rncla\o(*) 

Machine gnu 317,161 5 May 1885 (Maxim) 

Taliaferro. N.—Augusta, Ky. 

Improvement in revolving ordnance 31,171 14 Jan 1862 

Tansi.ky, George H.— Hartford. Conn. 

Automatic machine gun 1.493.816 1 July 1924 (Assigned 
to Colt’s Patent Mfg. Co.) 

Firing mechanism for machine guns 2,030.539 11 Aug 
1936 (Tanslev & Moore) (Assigned to Colt's Patent 
Firearms Mfg. Co.) 

Tasker, V. C.—Washington, D.C. 

Rapid-fire gun 613.195 25 Oct 1898 (L. L. Driggs & 

Tasker) (Assigned to Driggs-Scabury Gun & Ammuni¬ 
tion Co.) 


Tailor, Hamflin C.— Philadelphia, Pa. 

Automatic gun 823.004 12 June 1906 (Assigned to 

Taylor, Knox) 

Taylor, James Patton -Carter Dr rot, Tfnn. 

Gun feeder for machine guns 189.811 17 Apr 1877 

Machine gun 190.645 8 May 1877 

Machine gun 206.365 23 July 1878 (Assigned 1/2 to 
John Baxter) 

Improvement in icpcating ordnance 116.775 4 July 1871 
(Aligned to sell & N. G. Taylor) 

Improvement in machine guns 174.873 14 Mar 1876 

(Assigned 1/2 to J. Baxter) 

Improvement in machine guns 177.030 2 May 1876 

(Assigned 1/2 to J. Baxter) 

Improvement in machine guns 174.872 14 Mar 1876 

(Assigned to J. Baxtei) 

Taylor. John A.— Pica no, Idaho 

Recoil operated firearm 1,078.224 II Nov 1913 (Assigned 
1/2 to J. H. CarjKMiter) 

Taylor. Na ni wifi. C. Eli/aretii ion. Tenn.( # ) 
Improvement in repeating oitlnanee 116,775 4 July 1871 
(Taylor, J. P.) 

Taylor. Knox High Bridge. N.J.(*) 

Auiomatic gun 823.004 12 June 1906 (Taylor. II. P.) 

TiJtNMRo.M. Ernst— Paris. Franck 

Automatic machine gun 612,018 23 Jan 1900 

Tfrrei.. Ciiari.us (*.—Suri.i-sMiiRc;. Wise. 

Machine gun 14.215 5 Feb 1856 (Assigned to self anil 
Crawford. S.) 

Thayer, C. B.—Boston. Mass. 

Improvement in centrifugal guns 21.109 3 Aug 1858 (As¬ 
signed lo Robinson, C.) 

J tin if. Karl—Essen-on -thhRiiiir. Germany 
Recoil gun 911,819 9 Feb 1909 (Assigned to Fried. 

Krupp Aktiengesrllschafl) 

Thompson, Eugene W.—New London. Conn. 

Gun silencer and recoil reducer 1229,675 12 June 1917 

Thompson. John 1’.- Washington, D.C. (*) 

Machine gnu 1.334.052 16 Mar 1920 (Burleigh) 

Thompson. John T.—Newport. Ky. 

Automaiic gun 1.425,810 15 Aug 1922 (Assigned to Auto 

Oidnancc Corp.) 

Thompson, Waiter-Brooklyn. N.Y. 

Means for preventing the jamming of machine guns 
1.371,527 15 Mar 1921 

TlIOtSEN, THEODORE M.— PHILADELPHIA, V \. 

Automatic firearm 696.118 25 Mar 1902 

Thtrlfr, F.lgf.nf—Fribourg, Switzerland 

Device for the suppression of the report of firearms 1.000.702 
15 Aug 1911 
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Toborg, Gforgf—Chicago, III. 

Automatic firearm 1.017,119 13 Feb 1912 
Automatic firearm 1,00s. 198 14 Nov 1911 
Automatic firearm 1,017,337 17 Dec 1912 

Toll, Herman H.—Clarinda, Iowa 
Machine gun (>(51,897 13 Nov 1900 

Town st: ind, Alfrf.i> II.— Georgetown, Com. 

Improvement in repeating ordnance 115.659 0 June 1871 

Travaglim, Antonio—Philadelphia, Pa. 

Gas-operated firearm 030.136 1 Aug 1899 (Assigned 1/2 
to Dc'icdictis, C. D.) 

Tr-wirsi. Roiu r io A.— Reccio Emilia, Itaiy 
Gun barrel 2.238,670 15 April 1941 (Traversi & Pegna) 
(Assigned to Compagna Com inertia 1c Capioui) 

Trkvaskis, Henry Birmingham, England 
Solenoid 2,103,315 2 July 1946 (Assigned in Dunlop 

Rubber Co. I .Id.) 

Firing median i’mii for automatic gun 2.397.387 26 Mar 
1946 (Assigned to Dunlop Rubber Co.) 

Tlt.kfr, Leonard—London, England 
Trigger mechanism for machine guns and small aims 
1,561.756 17 Nov 1925 (Assigned to Vickers l td.) 

TUFTS. TlMOIIIV—.SoMtRVII.LK, NUsS. 

Improvement in repeating cannons 46.762 7 Mar 1865 

(Assigned to Page, J. \V. 11.) 

I i'km.k, Sami I I. W.— Ci.evki and. Ohio(*) 

Centrifugal gun 37.1:59 16 Dec 1862 (Falun) 

Tyj*k Release Co., Inc.—Wilmington. Del. (•) 

Madiine gun 1.362,179 14 Dec 1920 (Dibovsky) 

L'mbfrto, Onorati—Toledo, Ohio 
Autoniaiic firearm 1,839,621 5 Jan 1932 

Lngk, \\\ T.— Stockholm. Sweden 
Firearm operated by gases of explosion 51:5,001 20 Feb 
1891 

United Aircraft Core.—East Hartford. Conn. (•) 

Gun charging install:!lion 2.431.079 18 Nov 1917 (Richey) 

United Shot Maciiinkry Corp.—Fi.fmincton, Dkl.(•) 

Gun charging mechanism 2,411,934 3 Dec 1946 (Xauglcr) 
Automatic firearm 2.409.251 15 Oct 1946 (Caiillcy) 

Examining the interiors of gun barrels 2,405,215 6 Aug 

1946 (Ushakolf) 

Gun-loading mechanism 2,425,125 12 Aug 1947 (Jorgen¬ 
sen) 

Firing mechanism for guns 2.440,381 27 Apt 1918 

(Phillips) 

Gun ammunition magazine 2,447,092 17 Aug 1918 (Rav) 
Magazine for machine guns 2,489.428 29 Nov 1949 

(Mariner) 

Ammunition feeder 2.491.728 17 Jan 1950 (Stacey & 

Rein hold) 

Ammunition feeder 2,524,132 3 Oct 1950 (Naugler & 

Stacey) 


Charger for automatic guns 2,529.822 14 Nov 1930 (Stacey 
&- Willliauck) 

Unhid St aits Ordnance Co.—Washington, 1).C. (•) 
Aiiiomaiir firearm 1,376.834 3 May 1921 (Sheppard) 
Attachment fur gas-operated guus 1,445,583 13 Feb 1923 
(Green) 

Umitu States Ordnance Co.— Boston, Mass. (•) 

Machine gun 1,379,339 24 May 1921 (Kaskcll) 

Umvcrsal Electric Arms & Ammunition Co.—New York, 
N-Y-C) 

Cartridge, Electric 365,842 5 July 1887 (Monfort) 
Electrical In cedi-loading firearms 365,843 5 July 1887 

(Monfort) 

Universal Patents Co.—Rhodf Island(*) 

Madiine gun hell 1 ,243,686 23 Oct 1917 (Batchelder) 

Lshakoff, Alexis K.—Beverly, Mass. 

Examining the iiiicriors of gun barrels 2,405,245 6 Aug 
1946 (Assigned to United Shoe Machinery Corp.) 

Utley, Grey-Louimu rg, N.C. 

Improvement in repeating ordnance 20,229 II May 1858 

Vang, Alfred—Newark, N.J. 

Cun 2,387,199 16 Oct 1945 (Assigned to Stevens, Jordan 
& Harrison, Inc.) 

VANKEIRMIILCK, JoiIN—HARTFORD, CONN. 

Machine gun 504.517 5 Feb 1893 (Broderick fc Van- 

kcirxbilck) (Assigned to Gatling (•tin Co) 

Feed for machine guns 504.516 :5 Sep 189.1 (lhoderick & 
Vankeirsbilck) (Assigned to Gatling Gun Co.) 

Vickfrs, Albert London, England (•) 

Machine gun 317,161 5 May 1885 (Maxim) 

Automatic gun 690,799 7 Jan 1902 (Assigned to Vickers 
Sons X; Maxim Ltd.) 

\ tCKFRS-ARMslRONG I.TD.— WESTMINSTER, ENGLAND (*) 

Gas-operated machine gun and autoniaiic small arm 

1.811.693 23 June 1931 (Larsson 8: Higson) 

Drum magazine foi machine guns and auiomaiii: small anus 

1.811.694 23 June 1931 (Larsson .<• Iligson) 

Madiine gun and automatic small arm 1,846,035 9 Feb 

1932 (Larsson & Higson) 

Madiine gun 2,037,244 14 Apr 1936 (Larsson & Higson) 
Machine gun and drum magazine therefor 2.113.793 12 
Apr 1938 (larsson &- Higson) 

Machine gun and automatic small arm 2,137,612 22 Xov 
1938 (Higson) 

Automatic gun 2.347.559 25 Apr 1914 (Higson) 
Machine gun 2.013,312 3 Sep 1935 (Larsson & Higson) 
Machine gun 2.018,395 21 July 1936 (Larsson (s Higson) 
Double-barreled automatic gun 2.509,731 30 May 1950 

(Higson) 

Vickers Limited—Westminster, England (*) 

Automatic gun 1,262,169 9 Apr 1918 (Buckham) 
Automatic gun J.262,181 9 Apr 1918 (Dawson & 
Buckham) 
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Bullel deflector for the propellers of aeroplanes ami sitni- 
Jai aircraft provided with machine guns 1,298,886 1 Apr 
1919 (Challenger) 

Automatic gun 1,298.887 1 Apr 1919 (Challenger & Sav- 
age) 

Machine gun 1312,106 5 Aug 1919 (Dawson & Buckham) 
Machine gun 1,814.784 2 Sep 1919 (Dawson & Buckham) 
Machine gun 1,327,086 6 Jan 1920 (Dawson & Buckham} 
Machine gun mounting 1,364,926 4 Jan 1921 (Scarff) 
Machine gun 1,447,246 6 Mar 1923 (Hazclton) 

Machine gun 1,453,974 1 May 1923 (Dawson, Buck- 

hum & Haskell) 

Machine gun 1,479,138 1 Jan 1924 (Hazclton) 

Machine gun 1,456,625 29 May 1923 (Dawson & Buck- 

ham) 

Automatic gun 1,468,262 18 Sep 1923 (Dawson. Buck- 
hum & I Bi sson) 

Means for controlling the rate of fire of automatic guns cur¬ 
ried by aircraft 1,486,909 18 Mar 1924 (Lucas) 
Articulated link lor the cartridge belts of machine guns 
1,550,787 25 Aug 1925 (Dawson, Buckham & Larsson) 
Automatic gun 1,553,992 15 Sep 1925 (Dawson, Buckham 
& Laisson) 

Trigger mechanism for machine guns and small arms 
1,561,756 17 Nov 1925 (Tucker) 

Gun mounting for use iu aircraft 1,628,068 10 May 1927 
(Scarlt) 

Vickers, Sons fc Maxim, Lin.— London, Engi.ani>(*) 

Automatic gun 614,969 6 Mar 1900 (Dawson & Silver- 

man) 

Automatic machine gun 687,130 19 Nov 1901 (Dawson & 
Buckham) 

Automatic gun 690,799 7 Jan 1902 (Vickers) 

Automatic: gun 772,7<X> 18 Oct 1904 (Dawson & Silver- 
man) 

Mu/zlc attachment for automatic guns 870,497 5 Nov 1907 
(Dawson & Ramsay) 

Automatic gun 920,832 4 May 1909 (Dawson & Buck- 

hum) 

Automatic gun 942,107 7 Dec 1909 (Dawson fc Buck- 

ham) 

Cartridge feed mechanism of Maxim guns 951,999 15 Mar 
1911) (Buckham) 

Automatic gnn 926,052 22 June 1909 (Dawson & Buck- 
ham) 

Cartridge feed mechanism for automatic guns 1,091,0-10 
31 Mur 1914 (Dawson & Buckham) 

Automatic gun 1,077,680 4 Nov 1913 (Dawson & Buck- 
ham) 


Victor P. De Knight Gun Co. 
Rapid lire automalic gun 

—Washington, D.C. (*) 
698.107 22 Apr 1902 

(De 

Knight) 

Rapid-fire automatic gun 

709,880 

30 Sep 1902 

(De 

Knight) 

Rapid-fire automalic gun 

709,881 

30 Sep 1902 

(De 

Knight) 

Rapid-fire automatic gun 

709,883 

30 Sep 1902 

(De 


Knight) 


Vh.ijyr Pfrosa, Officjni di—Villar Pffosa, Italy (*) 
Automatic firearm 1,159,417 9 Nov 1915 (Kcvelli) 
Machine gun J,286,884 3 Dec 1918 (Revclli) 

Vlncon, Gustavo—Turin, Italy 
Automatic firearm 1,464,276 7 Aug 1923 

Vinson, Nfal L.—Mm. Valley, Cat if. 

Air-cooled gun barrel 2,303,563 28 Nov 1944 

Voller, Karl—Dussfudorf, Germany 
Gun with recoiling barrel 855,366 28 May 1907 (As 

signed to Rheinische Metallwarcu u. Masthiiienfabiik) 
Recoil mechanism for guns 1.034,171 30 July 1912 
Automatic firing mechanism 887,713 12 Muy 1908 (As 
signed to Rbeinische Metallwarcu u. Maschinenfabrik) 

Vollmer. Heinrich—Birfrach-Riss, Germany 
Automatic firearm 2,182,907 12 Dec 1939 (Assigned to 
Castav Genscliow & Co.) 

Vollmer, John—Es$f.n. Germany 
Composite gun barrel assembled by rotary motion of its 
component parts 1.400.780 20 Dec 1921 (Assigned to 
Fried. Krupp Aktiengescllschaft) 

N on Jf.insen, K.—New York, N.Y. 

Breech-loading firearms 84,922 15 Dec 1868 

Wackermann, Frank—Pittsburgh, Pa. 

Recoil -operated firearm 516,117 13 Mai 1894 

Wafffnfarrik Mauser Aktikngkskllschaft — Oiuhndorf, 
Germany (•) 

Rotatable brccch boh for automalic firearm 1.180.784 25 
Apr 1916 (Paul Mauser) 

Rotatable lug bolt firearm 1,180,785 25 April 1916 (Paul 
Mauser) 

Firearm 1,217.974 6 March 1917 (P. Mauser) 

Means for combining the barrel with ihe receiver in con¬ 
nection with firearms 1,231,783 31 July 1917 (Mauser, 
Paul) 

Waifenfabkik Solotiilrn A. G.— Solothurn, Switzerland (*) 
Automatic firearm 2.015.908 1 Oct 1935 (Rakula & Her- 
lach) 

Automatic gun 2.067,322 12 Jan 1937 (Heilach & Rakuln) 

Wagner, Paul G—Los Anceles, Calif. 

Machine gun starter & rechargcr 2,180,751 21 Nov 1939 

Wagnon, Ira W.—Casa Grande, Ariz. 

Automatic rifle 1,398,452 29 Nov 1921 (Assigned 1/2 to 
Biown, J. F.) 

Walker, Brooks—Piedmont, Calif. 

Air cooled gun 2,427.374 16 Sep 1947 

Wall, Alexander C — Indianai-olis, Inil 
Gun charger 2,389,943 27 Nov 1945 (Assigned to Gen¬ 
eral Electric Co.) 

Walthfr, Carl—Zflla, Germany 
Automatic firearm with stationary barrel 991,398 2 May 

1911 
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Waitiif.r, Fritz—7fi.la-Mehlis. Germany 
Automatic firearm 1 ,-157,477 5 June 1923 (Walther, F. 

.<• Wall her, C.) 

Automatic firearm 1,181,042 15 Jan 1923 (W'allher, F. 

X.* W'allher, G.) 

Automatic fiieaim 2,145,328 31 Jan 1939 

YVaLTHKR , ( . KORC— /ELLA- M EH I.IS, GERM AN V 

Automatic firearm 1,457,477 5 June 1923 (Walther, F. & 
Walilier, G.) 

Automatic gun 1,481,042 15 Jan 1924 (Walther, F. & 

Walilier, G.) 

Waningi r, Cari.—Dusseldorf, Germany 
Gun loading device 2,151.288 21 Mar 1939 (Assigned to 
Kheimnetall-Borsig AkricngcsHlschnft) 

Warner, James Harold—New York, N.Y. # 

Machine gun 1,273,078 16 July 1918 (McManus, L. M.) 

Watson, Gllnn C.—Cleveland, Ohio 
Auiomatic rifle 1.377.236 10 May 1921 

Watt, Andrew K.—I.ansi.ng, Mich. 

Feed mechanism for machine guns 2,519,947 22 Aug 1950 
(Assigned to General Motors Corp.) 

Weaver, Wm .-Clinton. Pa. 

Improved machine for throwing projectiles 12.529 12 Aug 
1856 (Smith X- Weaver) 

Webb, George—H art ford. Conn. 

Automatic firearm X- combined accessories 2.359.263 26 

Sep 1914 (Assigned to Colt’s Firearms Mfg. Co.) 
Automatic firearm 2,375.452 8 May 19-15 (Assigned to 
Coil 's Fa tent Fire Arms Mfg. Co.) 

Webb, Harry C. Tacoma, Wash. 

Machine gun 569.899 20 Oct 1896 

Wi ld, James—Rawlins. Wvo. 

Automatic gun 718.062 6 Jan 1903 (Assigned to Lewis, 

J. X- Brown, A. A.) 

Welin, Ernst A. M.—London. England 
Quick-firing gun 614,414 15 Nov 1898 

WLRkZKIO M ASCII IN KNFABR1K OFRI.IKON — OER1.IKON, SWITZER¬ 
LAND (•) 

Automatic gun 1,556,225 6 Oct 1925 (Rung) 

Bearing surface for hrrcch holts in automatic firearms 
2.509.043 23 May 1950 (Muhlemann) 

Automatic inertia-locked firearm with automatic hammer 
2.512.01 I 20 Jun 1950 (F.glin) 

Automatic firearm breech bolt lock 2.512.027 20 J tin 1950 
(Lippert & Miihlemnnn) 

Automatic firearm breech bolt locking mechanism 2,523.704 
26 Sep 1950 (Lippert & Hcpperle) 

4 rigger mechanism lor automatic firearms 2,521,258 3 Oct 
1950 (Ilepperlc) 

Western Cartridge Co.—Delaware (•) 

Gas-operated lircann 2,211,405 13 Aug 1940 (Browning) 
Tubular magazine automatic firearm 2.282.903 12 May 

1942 (Swehilius) 


Gas-o|>crated automatic firearm 2.252.754 19 Aug 1941 

(Browning) 

Gas-operated actuating mechanism for firearms 2,310,962 
8 Feb 1914 (Huineston) 

Recoil-opera red self-loading firearm 2,328,108 31 Aug 

1913 (Swehilius) 


Gas-operated self-loading firearm 2,316,954 
(Williams) 

Gas-operated self-loading firearm 2,355,768 
(Williams) 

Gas opetaled self-loading fireaim 2.370.233 
(Crockett) 

Self loading firearm 2,372,339 27 May 1945 


18 Apr 1944 
15 Apr 191! 
27 Feb 1945 
(Roe me r) 


Wesii all, Wai.ifr F..—Maryvii i.f., Mo. 

Silencer for construction firearms 1.111.202 22 Sep 1914 

Whalen, Jamfs A.—Brooklyn, N.Y. 

Improvement in revolving firearms 25.052 22 Apr 1862 

Whitcomb, James O.—New York. N.Y. 

Improvement in magazine field batteries 38,350 28 Apr 

1863 


White Automatic Gun Cori\-Portland, Me. f*) 

Automatic gun 1.907,163 2 May 1933 (White) 

Automatic gun 1.907.164 2 May 1933 (White) 

\ 

Whitt., Harry K.—Ann molis, Md. 

Recoil-operated magazine firearm 488,409 20 Dec 1892 

(Assigned to the White Magazine Rifle Co.) 

White, Josr.ru C.—Wakefield, Mass. 

Automatic gun 1,907,163 2 May 1933 (Assigned to 

White Automatic Gun Corp.) 

Automatic gun 1,907,164 2 May 1933 (Assigned lo 

White Automatic (*uii Corp.) 

Whiting, William John—Handsworiii. Fngland 
Automatic revolver firearm 688.216 2 Dee 1901 

Automatic revolver firearm 688.217 3 Dee 1901 

Automatic firearm 803.948 7 Nov 1905 

Automatic firearm 804.694 14 Nov 1905 
Automatic firearm 827.488 31 July 1906 
Automatic firearm 863,770 30 Aug 1907 
Automatic fireman 896,496 18 Aug 1908 
Automatic firearm 939.882 9 Nov 1909 


Whitney, James S.—Lowell, Mass. 

Machine gun 311,551 3 Feb 1885 

WiimitR. Walter H.—Grand Rxnns, Mini. 

Automatic firearm 1.019.937 12 Mar 1912 

Automatic firearm 1,034.750 6 Aug 1912 

Wikandlr, Oscar R.— Pittsburgh, Pa. 

Automatic gun 2,370.835 6 Mar 1945 (Bell R: Wik- 

ander) (Assigned to Kdgewater Steel Co.) 

Automatic gun 2,395.211 19 Feb 1946 (Bell & Wik 

amici) (Assigned to Edgewater Steel Co.) 

Wilder. Eiihii—Manchester, N.H. 

Machine gun 182,729 26 Sep 1876 
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Machine gun 563,701 7 July 1806 (Assigned to Moses, 

H. <).) 

Improvement in machine guns 182,729 26 Srp 1876 

VVildm-r, Franz—Bohemia, Czechoslovakia 
Silencer for firearms 1,462,158 17 July 1923 

Williams, David M— Godwin. N.C. 

Automatic firearm 2,090.656 21 Aug 1937 
Automatic firearm 2,090.657 24 Aug 1937 
Belt-feeding means for guns 2,027,893 H Jan 1936 
Gas-operated self-loading firearm 2,316.954 18 Apr 1944 

(Assigned to Western Cartridge Co.) 

Gas-operated self-loading firearm 2,355,768 15 Aug 1944 

(Assigned to Western Cartridge Co.) 

Piston means for gas-operated firearms 2.376,466 22 May 
1915 (Assigned to Olin Industries, Inc.) 
Cartridge-extracting mechanism for firearms 2.112.663 
17 Dec 1946 (Assigned to Olin Industries. Inc.) 

Williams, Edgar A.— Upper Black Eddy. Pa. 

Interchangeable barrel for grins 1,760.731 27 May 1930 

Wilson, Elijah—Irkmir, I.a.(*) 

Machine gun 1.174,923 7 Mar 1916 (Woodson) 

Wilson, Thomas— Birmingham, England 
Revolving magazine gnn 481,452 23 Aug 1892 

Winchester Repkaiing Arms Co.—New Haven, Conn.(') 
Magazine for firearms 285,281 18 Sep 1883 (Mason) 

Gas operated gun 525.151 28 Aug 1894 (Mason) 
Automatic gun 636.196 31 Oct 1899 (Burgess) 
Automatic firearm 681.181 27 Aug 1901 (Johnson) 
Automatic firearm 694.157 25 Feb 1902 (Johnson) 
Automatic firearm 695,781 18 Mar 1902 (Bennett & Mason) 
Recoil operated firearm 768,665 30 Aug 1904 (Johnson) 
Locking block for automatic guns 760,871 21 May 1904 
i Johnson) 

Tubular magazine automatic gun 874,856 24 Dec 1907 

(Mason) 

Gas operated gun 877,657 28 Jan 1908 (Mason) 
Gas-operated gun 885.166 21 Apr 1908 (Mason) 
Automatic firearm 816.591 12 Mar 1907 (Mason) 
Automatic firearm 854.707 21 May 1907 (Mason) 
Recoiling barrel gun 911.00(4 23 Nov 1909 (Burton) 
Automatic firearm 933,254 7 Sep 1909 (Knous) 

Recoiling barrel firearm 945.328 4 Jan 1910 (Johnson) 

Recoiling barrel gnu 946.134 II Jan 1910 (Johnson) 
Cartridge-ejecting mechanism for firearms 2,101,236 7 Dec 
1937 (Burton) 

Winks, John O.—San Francisco, Calif. 

Automatic firearm 1,104,947 28 July 1914 
Automatic firearm 1,190,352 11 July 1916 

Winter, Alfred— Dusseldorf, Germany 
Automatic fiie.um 2,133,6G1 18 Oct 1938 (Engel & Win¬ 

ter) (Assigned to Rheimnetall-Borsig Aktiengescllschaft) 


Wisman, Franklin O.—Soi:th Rend, Ind. 

Amomatic mud line gun charger 2,410,767 5 Nov 1946 

(Wisman & Rohm) (Assigned to Bendix Aviation Corp.) 

Wood, Marshall— Lfwisrurgh, W.Va. 

Machine gun 130.098 30 July 1872 (Assigned to self and 
Mai hews) 

Wood, Stephen W.-Cornwall. N.Y. 

Improvement in field artillery 12(4,1407 7 May 1872 

Woodcate, Herbert Ferdinand—London, England 

Recoil opera ted gun 512,437 9 Jan 1894 (Griffiths & 

Wood gate) 

Woodson, Henry ])., Jr.—Frf.nikr, La. 

Machine gun 1.171.923 7 Mar 1916 (Assigned 15/100 to 
Elijah Wilson) 

Woodward. James N.—Louisville, Miss. (•) 

Machine gun 282.787 7 Aug 1893 <F. M. Shields) 

Woodward, R.- New Egypt. N.J. 

Improvement in firearms 31,933 2 Apr 18*41 (McCord) 

Woody, George A.—Tildf.n, Texas 

Operating mechanism for machine guns 1.897,099 14 Feb 
1933 (Woody fc Coupland) v 

Wkk.iii. RoHEkr Lee— Ix>s Angelf.s. Calif. 

Machine gun 1,444,768 6 Feb 1923 

Wrigiit, Joseph—England 

tiring device lor automatic guns 2.135.688 8 Nov 1938 

(Wright, Park & Trevaskis) (Assigned to Dunlop Rub¬ 
ber Co. Ltd.) 

Wt'RTZEBAdl, L. E.-I.FAD. S.D. 

Silencing device for firearms 1,525,816 10 Feb 1925 

Wlrzek. Martin-Pi iiladelphia, Pa. 

Machine gun 2.029,839 4 Feb 1936 

Young, Franklin K.—Boston, Mass. 

Automatic firearm (424,145 2 May 1899 

Young, I-urrr F.— Chafff.f.. Mo. 

BulTcr spring assembly for automaiir firearms 2/401.958 
25 Apr 1950 (Bolts & Young) 

Gun dealing device 2,495,800 31 Jan 1950 

7 . B.. Set Cf.skosi.ovenska /brojovka Akciova-Spolecnost 

Zukojovka Brno Narodni Podnik — Pracuf., Czkciio 

SLOVAKIA (*) 

Incitia mcml>cr for retarding breechblock movement in 
auiomaiic firearms 2,495.460 24 Jan 1950 (Koucky) 

Cartridge feeding means for automatic firearms 2,519,582 
22 Aug 1950 (Koucky) 
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Tabulated Characteristics of Machine Guns and Aircraft Cannon 

This tabic has been compiled as a handy reference to the world’s effort 
in the field of automatic machine guns and cannon. Due to the vast number 
of models that have been developed from a basic mechanism, no attempt 
was made to list them all here. To avoid repetition, a representative weapon 
was chosen that best illustrated the inventor’s (or manufacturer’s) family of 
machine guns. (In the foregoing text ail models are covered.) Where a weapon 
is known by more than one name or designation, it has been cross-indexed 
under each. 

In the table, the following code is employed under “Use”: 

A—Aircraft 
A-A—An tia ircra ft 
A-T—Antitank 
I—Infantry. 
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Automatic Machine Guns 


Weapon 

Bore 

Country 

of 

origin 

Use 

Method 

of 

operation 

Type of lock 

Bang Model 1929 

Cal. .276 

Denmark 

A 

Muzzle blast jerks 
piston forward 

Rotating bolt 
head 

B. A. R. 

Cal. .30 

U. S. A. 

I 

Gas-actuated 

piston 

Propped breech 

Beardmore-Farquhar 

Cal. .303 

England 

| A 

Gas and spring 
actuated 

Rotating bolt 
head 

Ben6t-Mcrcie Model 
1909 

8 mm 

France 

I, A 

Gas-actuated 

piston 

Locking ring 

Bergmann Model 1910 

7.92 mm 

Germany | I 

Short recoil 

Sliding block 

Bergmann Model 1915 
N.A. 

7.92 mm 

% 

Germany 

A 

Short recoil 

Sliding block 

Bcrthicr Model 1908 

8 mm 

France 

I 

Gas-actuatcd 

piston 

Propped breech 

\ 

Bert bier-Vickers 
(G. 0.)Mk I 

cal. .303 

England 

A 

Gas-actuated Propped breech 

piston 

Bcsa Mk I 

7.92 mm 

England 

i 

Gas-actuated Propped breech 

piston 

Bcsa Mk 1 (ZB-60 

Mod 38) 

15 mm 

England 

A-T 

Gas-actuated Propped breech 

piston 

Breda Model 1924 

6.5 mm Italy 

I 

Short recoil 

Locking ring 

Breda-Fiat Model 1930 

7.92 mm Italy 

I 

Short recoil 

Locking ring 

Breda Model 1935 

7.7 mm (cal. Italy 
.303) 

I 

Short recoil blow- 
back 

Rolling lock 

Breda Model 1937 

12.7 mm Italy 

A 

Gas-actuatcd 

piston 

Sliding block 
vertical 

Bren Mk I 

Cal. .303 England 

I 

Gas-actuated 

piston 

Propped Breech 

Brixia Model 1920 

6.5 mm 

Italy 

A 

Short recoil 

Rolling lock 

Browning Model 1918 

Cal. .30 

U. S. A. 

A 

Short recoil 

Sliding block 

Browning M2 

Cal. .50 

U. S. A. 

A 

Short recoil 

Sliding block 

B. S. A. Model 1924 

Cal. .50 

England 

A 

Short recoil 

Partial rotation of 
bolt 

Carr Cal. .30 

U. S. A. I 

Short recoil Toggle 

Chatellerault Model 
1929 

7.5 mm 

France 

i 

I 

Gas-actuatcd 

piston 

Propped brccch 
by linkage 
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Type of feed 

Capacity 

of 

feed 

Method 

of 

cooling 

Weight of 
gun and feed 
(in pounds) 

Muzzle 
velocity 
(ft. per sec.) 

Rate of 
lire 

(r. p. m.) 

Link belt 

250 

Air 

21^ 

2,400 

350-450 

Magazine 

20 

Air 

15H 

2,680 

500 

Drum magazine 

77 

Air 16J4 

i 

2,427 

450-550 

Strip 

24-30 

Air I 

27 

2,296 

650 

Fabric belt 

200 

Water 36 

2,952 

480-550 

Fabric belt 

200 

Air 

34 

2,952 

750-800 

Magazine 

20-30 

Air \ 

19 

2,296 

240-400 

Flat drum 

97 

Air 

31K 

2,427 

750-900 

Link belt 

200 

Air 

47 

2,950 

550-800 

Link belt 

40 

Air 

125^ 

3,200 

400-500 

Magazine 

20 

Air 

20 

1 2,080 

450-500 

Magazine 

20 

Air 

20 

2,952 

450-500 

Link belt 

250 

Air 

27 

2,400 

600-650 

' Tray 

20 

Air 

42 y 2 2,600 

450-500 

Magazine 

25-40-100 

Air 1 

23 2,400 

450-550 

Magazine 

50 

Air 

34 

2,080 

500 600 

Link belt 

250 

Air 

30^ 

2,750 

1,100 1,300 

Link belt 

Any reasona¬ 
ble amount 

Air 

61 

2,840 

750-850 

Flat drum 

37 

Air 

46 2,600 

400-450 

Drum magazine 

248 

Air 

82 2,228 

480-500 

Magazine 

30 

Air 

22 

2,700 

450-500 
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Automatic Machine Guns (continued) 


Weapon 

( iountrv 
/ 

Bore of 

origin 

Use 

Method 

of Type of lock 

operation 

Chauchat Model 1^15 

8 mm 

i 

France 

I 

Long recoil 

Rotating bolt 
head 

Colt Model 1895 

6 mm 

IJ. S. A. I 

J 

Gas operating 
swinging lever 

Propped breech 

Darnc Type 33, Model 
29 

mm 

France 

A 

Gas-actuatcd 

piston 

Propped breech 

De Knight j 

Cal. .30 

U. S. A. 

I Gas-actuatcd 
piston 

Pivoting j 

Dreyse Model 1912 i 

7.92 mm . Germany 

I Short recoil 

Pivoting lock 

FG-42 

7.92 mm 

Germany 

A Gas-actuated 
piston 

Rotating bolt 

Fiat Model 1914 

6.5 mm 

Italy 

I Retarded blow 

back 

Mechanical 

disadvantage 

Fiat: Model 1928 

7.7 mrn 

Italy 

A Short recoil 

Pivoting (linkage) 

Furrer Model 1925 

7.5 mm 

Switzer¬ 

land 

1 Short recoil 

Toggle 

Cast (Double Barrel) 

1 Model 1918 

7.92 mm 

Germany 

A 

Energy from fired 
bolt operates 
other 

Partial rotation 

Hotchkiss Model 1897 

8 mm 

France 

i 

Gas-actuated 

piston 

Swinging 

Hotchkiss “Portative” 

8 mm 

France 1 

Gas-actuated 

piston 

Locking ring 

Hotchkiss Anti-Bajloon 
Gun 

11 mm 

France 

A 

Gas-actuatcd 

piston 

Swinging 

Johnson Model 1941 

Cal. .30 

U. S. A. 

1 

Short recoil 

Rotating bolt 

Kjell man 

0.5 mm 

Sweden 1 

1. 

Short recoil 

Pivoting locks (2) 

Knorr-Bremse Model 
35/36 

7.92 mm 

Germany 

1 

Gas-actuatcd 

piston 

| M _ _ _ -i 

Propped breech 
linkage 

Lahti Model 26/32 

7.92 mm 

Finland 

1 

Short recoil accel¬ 
erator 

Swinging 

Lewis Model 1912 

Cal. .30 

U. S. A. 

I, A 

Gas-actuatcd 

piston 

Rotating bolt 

LS Model 26/32 

7.7 mm 

Finland 

I Short recoil 

Swinging 

M c Clean 

Cal. .30 

U. S. A. 

I Gas 

Rotating bolt 

Madsen Model 1904 

8 mm 

Denmark 

I Short recoil 

Pivoting bolt 
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Type of feed 

Capacity 

of 

feed 

— « [ 

■ 

Method 

of 

cooling 

Weight of 

Sim ami feed 
in pounds) 

Muzzle 
velocity 
ft. [XT SCC.) 

111 

— % % - — - —. 

Magazine 

20 

Air 

18 

2.300 240 

Fabric bell 

Any reasona- Air 
ble amount 

40 

2,500 

500 

Link belt 

250 Air 

\M 

00 

2,700 

900-1200 

Fabric belt 

240 

Water 

38 1 -j 

2.228 600 

Link belt 

200 

Water 


2,952 550-600 

Magazine 

20 

Air 

14 

2,750 

400-450 

Magazine 

compartments 

50 

Water 

37 H 

2,085 

450-500 

Link belt 

250 Air j 

28 1 2,400 1 

700 800 

Magazine 

30 Air 

18 

2,950 

400 450 

Flat drum 

ISO (each 
drum) 

Air 

60 

2,902 

1,600 1,800 

Strip 

24-30 

Air (metal 
doughnuts) 

55 

2,400 

600 

Strip 

24-30 

Air 

, 27 

2,400 

650-700 

Strip 

24 

Air 

66 

1.600 

400 

Clip 

5-20 

’ Air 12 !i 

2,750 

400-500 

Fabric belt 

250 

Water 

28 

2,395 

500-600 

Magazine 

25 

Air 

18!'2 

2,952 

450-500 

Magazine 

25-75 

Air 

19! 2 

2.952 

450-550 

Magazine Hat 
| drum 

47-96 

Air radiator 

25 

2.750 

* 

500-600 

Magazine 25-75 

| Air 

19J-6 2,400 

450-550 

i- 

Magazine 

90 

Air radiator 

! 68 

2.570 

* 

550 

Magazine 

25-40 

Air or water 

21 

2,228 

500-650 
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Automatic Machine Guns (continued) 


Weapon 

Bore 

Country 

of 

origin 

Use 

Method 

of 

operation 

Type of lock i 

Madsen Model 1927 

11.35 mm 

Denmark 

A 

Short recoil Pivoting bolt 

Marlin 

Cal. .30 

U. S. A. 

A 

Gas-actuated Propped breech 

piston 

Maxim Prototype of 
1884 

Cal. .45 

England 

I 

Short recoil Toggle 

Maxim Model .08 

7.92 mm 

Germany 

i 

SI tort recoil 

Toggle 

Mendoza Model 1937 

1 7 mm 

Mexico 

I Gas-actuated short 

piston 

Rotating bolt 

MG-15 (Rheinmetall) 

7.92 mm 

Germany 

A 

Short recoil (muz¬ 
zle booster) 

Locking ring 

MG-17 (Rheinmetall) 7.92 mm 

Germany 

A 

Short recoil (muzzle 
booster) 

Locking ring 

MG-34 (Mauser) 

7.92 mm 

Germany 

I 

Short recoil (muz¬ 
zle booster) 

Rotating bolt 
head 

MG-42 (Mauser) 

7.92 mm 

Germany 

I 

Short recoil (muz¬ 
zle booster) 

Roller locking 
studs 

MG-81 (Mauser) 

7.92 mm 

Germany 

A 

Short recoil 
accelerator 

Rotating bolt 
head 

Nordenfelt Model 

1897 

8 mm 

France 

i 

Short recoil (and 
manual) 

Rolling breech 
lock 

Parabcllum (Maxim) 

7.92 mm 

Germany A 

Short recoil 

Toggle 

Perino Model 1908 j 7.7 mm 

I taly | 

i 

Short recoil 

Pivoting 

Puteaux Model 1905 

8 mm 

France 

i 

Gas-actuated 

piston 

Swinging 

Revelli Model 1914 

6.5 mm 

Italy 

I 

Retarded blow 
back 

Mechanical 

disadvantage 

Revelli Model 1914 6.5 mm 

Italy 

A 

Retarded blow 
back 

Mechanical 

disadvantage 

Rheinmetall-Borsig 13 mm 

MG-131 

Germany 

A 

Short recoil 
accelerator 

Locking ring 

Safat Model 1928 

7.7 mm 

Italy 

A 

Short recoil 

Propped breech 
(linkage) 

St. Etienne Model 8 mm 

1907 

France 

I 

Gas actuates piston 
forward 

Swinging 
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Type of feed 

Capacity 

of 

feed 

Method 

of 

cooling 

Weight of 
gun and feed 
(in pounds^ 

I 

Muzzle 
velocity 
(ft. per sec.) 

Rale of 
fire 

(r. p. m.) 

Drum 

100 

Air 

37K (with 
loaded drum) 

2,4?5 

850-1,000 

Link Belt 

250-300 

Air 

22 

2,750 

600-680 

Belt-magazine- 

clip 

333-334 

Water 

60 (with 
empty jacket) 

1,200 600 

Fabric belt 

Any reasona¬ 
ble amount 

Water 

xot , 

9 

2,750 

600 

Magazine 

20-30 

Air 

isA 

2,750 

400-500 

Link belt 

250 

Air 

27 34 

2,952 

750-1,000 

i Link belt 

250 

Air 

27M 

2,552 

750-1,000 

Link belt 

250 

Air 24H 

2,750 

750-800 

Link belt 
magazine 

75-250 

Air 24 

2,570 1,200-1,350 

Link belt 

250 

Air 13*4 

2,750 

1,200-1,300 

Push out link 
belt 

200 

Water 37 (empty 

jacket) 

2,300 

600 

Fabric belt 

250-350 

Air 

22 

2,952 1 600-700 

Metal trays 

25 

Water, Air 

50 

2,400 600 

Strip 

25 

Air (brass 
radiator) 

54 

2,296 650 

Magazine, spring- 
loaded com¬ 
partments 

50 

Water 

3734 


450-500 

Magazine com¬ 
partments 

50 

Air 

29 A 

2,080 

450-500 

Link belt 

250 Air 

40 

2,560 

850-960 

Link belt 

250 

Air 

28 

2,640 

700-800 

Strip 

i 

25 

Air (brass 
doughnuts) 

46 

2,300 

500 
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Automatic Machine Guns (concluded) 


Weapon 

Bore 

Country 

of 

origin 

Use 

Method 

of 

operation 

Type of lock 

Schwarzlose Model 

1907 

7.92 mm 

Austria 

1 

Retarded blow 
back 

Mechanical 

disadvantage 

Scotti Model 1928 

7.7 mm 

Italy 

A 

Gas, piston act¬ 
uated unlocking, 
and blowback 

Rotating boll 
head 

S. I. A. Model 1918 

6.5 mm 

Italy 

A 

Short recoil 

Cammcd-up 
locking lug 

Sisiar Model 1932 

6.5 mm 

Italy 

1 

Retarded blow- 
back, short re¬ 
coil unlocking 

Mechanical 

disadvantage 

Skoda Model 1902 

8 mm 

Austria 

i 

Retarded blow- 
back after un¬ 
locking by recoil 

Mechanical 

disadvantage 

■ 

— - ... | 

Solothurn Model 29 

7.92 mm 

Germany 

i 

Short recoil 

Locking ring ‘ i 

Solothurn Model 30 

7.92 mm 

Germany 

i 

Short recoil 

Locking ring 

T. u. F. (Maxim) 

12.7 mm 

Germany 

A 

Short recoil 

Toggle 

Vickers-Bcrthier Mk I 
(G. O.) 

Cal. .303 

England 

A 

Gas actuated 
piston 

Propped br eech 

Villar-Pcrosa (double 
barrel) 

9 mm 

Italy 

A 

Short recoil and 
blow back 

Rotating bolt 
head 

7.B Model 1926 

7.92 mm 

Czech 

I 

Gas actuated 
piston 

Propped breech 

ZB Model 50 

7.92 mm 

Czech 

i 

Short recoil 
accelerator 

Propped breech 
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Type of feed 

Capacity 

of 

feed 

Method 

of 

cooling 

Weight of 
gun and feed 
(in pounds; 

M uzzlc 
velocity 
(ft. per sec.) 

Rate of 
fire 

(r. p. m.) 

Fabric belt 

250 

Water 

46 H 

1,875 

400-450 

Belt magazine 

250 

Air 

22 

♦ 

2,400 

450-500 

Magazine 

50-100 

Air ; 

25 H 

2,085 

650-700 

Magazine 

20 

Air 

22 

2,055 

650-700 

Hopper 

25-50-75 

Water 

38^4 (w/o wa¬ 
ter or loaded 
hopper) 1 

2,100 

300-400 

Magazine 

25-50 

Air 

17 

2,952 , 

400-450 

Magazine 

25-50 

Air 

18J* 

2.952 

450-500 

Fabric belt 

100 

Air, water 

54 

2,750 

400-450 

Flat drum 

97 

Air 

31J* 

2,400 

750-900 

Magazine 

50 

Air 

14 M j 

862 

1,500* 

Magazine 

25-40 

Air 

19 Yi 

2,952 

450-500 

Link belt 

1 

200 

Air 

34 

2,952 j 

550-600 


1 Per barrel* 


925512®—61 
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Cannon 


Weapon 

! 

Bore 

Country 

of 

origin 

1 

Use 

Method 

of 

operation 

Type of lock 

American Armament 

37 mm 

U. S. A. 

A 

Long recoil 

Rotating bolt 
head 

Baldwin 

37 mm 

U. S. A. 

A 

Long recoil 

Rotating bolt 
head 

Becker 

20 mm 

Germany 

A 

Blow back 

Inertia 

Bofors 

20 mm 

Sweden 

A 

Short recoil muz¬ 
zle booster 

Swinging locks 

Bofors (Twin) 

40 mm 

Sweden 

A-A 

Short recoil 

Sliding block 
(vertical) 

Breda 

20 mm 

Italy 

A 

Gas-actuated 

piston 

Sliding block 
(vertical) 

Browning (M4) 

37 mm 

U. S. A. 

A 

Long recoil 

Sliding block 
(vertical) v 

c. o. w. 

37 mm 

England 

A Long recoil 

Rotating bolt 

Elirhardt 

20 mm 

Germany 


Short recoil 

Pivoting lock 

Flak 18 (Rhcinmctall) 

37 mm 

Germany 

A-A Short recoil 

Rotating bolt 

Flak 30 (Rheinmetall) 

20 mm 

Germany 

A-A Short recoil 

Pivoting lock 

Flak 38 (Mauser) 

20 mm 

Germany 

A-A Short recoil 

Rotating bolt 
head 

Furrer 

20 min 

Switzer¬ 

land 

A Short recoil 

Toggle 

Gazda | 

20 mm 

Switzer¬ 

land 

A 

| Blow back 

Inertia 

Hispano-Suiza (404) 

20 mm 

France 

A 

Gas-actuatcd pis- 
i ton, blow back 

Swinging lock 

Hotchkiss 

25 mm 

France 

A 

Gas-actuated 

piston 

Swinging lock 

Lahti 

20 mm 

Finland 

A Gas-actuated pis¬ 

ton, blow back 

Swinging lock 

Lubbe 

20 mm 

Germany 

A 

A-A 

Gas-actuated 

piston 

Sliding block 
(vertical) 

Madsen 

23 mm 

Denmark 

A 

Short recoil 

Pivoting bolt 

MG-151/20 (Mauser) 

20 mm 

Germany 

A 

Short recoil 1 Rotating bolt 

head 

MK-101 (Rhein¬ 
metall) 

30 mm 

Germany 

A 

Short recoil 

Locking ring 
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Type of feed 

Capacity 

of 

feed 

Method 

of 

cooling 

Weight of 
gun and feed 
(in pounds) 

Muzzle 
velocity 
(ft. per sec.) 

Rate of 
fire 

(r. p. m.) 

Magazine 

5 

Air 

250 

1,200 

50-60 

Magazine 

5 

Air 

140 

1,320 

120 

Magazine 

12 

Air 

66 

■ — " 1 

1,570 

300-350 

Link belt 

250 

Air 

84 

2,750 

650-700 

Clip 

8 per barrel 

Air ' 

2,300 

2,890 

260-300 

Strip 

12 

Air 

148 

2,760 

200-220 

Magazine 

30 

Air 

248 

2,000 

135 

Magazine 

5 

Air 

140 

2,000 

60 

Magazine 

20 

Air 

160 

2,200 

250-300 

Magazine 

8 

Air 

595 

2,520 

160-180 

Magazine 

20, 40, 50 

Air 

141 

2,950 

200-280 

Magazine 

20 

Air 

123 

2,950 

420-480 

Link belt 

200 

Air 

98 

2,920 

650-700 

Drum magazine 

60 

Air 

1 

102 

2,750 

1,000 

Drum magazine 
or link belt 

60, 200 

Air 

110 

2,750 

450-500 

Magazine 

10 

Air 

164 

2,700 

150-180 

Drum magazine 

60 

_ g 

Air 

84 

2,750 

450 500 

Drum magazine 

30 

Air 

107 

2,650 

•••••• ■ — 

360 

Link belt 

200 

| Air 

| 115 

2,250 

350-400 

Link belt 

50 

Air 

93 H 

2,590 

700-750 

Drum magazine 

30 

Air 

335 

2,950 

230-260 
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Cannon (concluded) 


Weapon 

Bore 

Country 

of 

origin 

Use 

Method 

of 

operation 

Type of lock 

MK-103 (Rhein- 
mctall) j 

30 mm 

Germany 


Gas-actuated 

piston 

Swinging locks 

MK-108 (Rhcin- 
metall) 

30 mm 

Germany 

A 

Blow back 

Inertia 

MK-ST-11 (Rhein- 
rnctall) 

20 mm 

Germany 

A 

Short recoil 

Pivoting lock 

Nine Tenths (T2) 

Cal. .90 

U. S. A. 

A 

Blow back 

Inertia 

Ocrlikon 

20 mm 

Switzer¬ 

land 

A 

Blow back 

Inertia 

Polsten 

20 mm 

England 

A 

Blow back 

Inertia 

Putcaux 

37 mm 

France 

A 

I xmg recoil 

Rotating bolt 

Revel li 

25.4 mm 

Italv 

* 

1 A 

Short recoil 

Rotating bolt 

Semag 

20 mm 

Switzer¬ 

land 

A 

A-A 

Blow back 

Inertia 

Scold 

2U mm 

Italy 

A 

Gas-actuated pis¬ 
ton, blow back 

Rotating bolt 

Solothurn 

20 mm 

Germany 

A-A 

Short recoil 

Pivoting lock 

Szakats 

20 mm 

Germany 

A 

Blow back 

Inertia 

Vickers Armstrong 

37 min 

England 

1 A 

Long recoil 

Rotating bolt 































APPENDIX B 


669 


Type of feed 

Capacity 

of 

feed 

Method 

of 

cooling 

Weight of 
gun and feed 
(in pounds; 

Muzzle 
velocity 
(ft. per see.) 

Rate of 
fire 

(r. p. m.) 

Link belt 

25-100 

Air 

308 

2,820 

420 

Link belt 

200 

Air 

135 

1,640 

400-450 

Magazine 

20 

Air 

118 

2,250 

350 -380 

Flat magazine 

48 

Air 

313 

2,850 

400-450 

Drum magazine 

60 

Air 

136 

2,610 

280 

Magazine 

30 

Air 

121 

2,720 

450 

Magazine 

5 

Air 

198 >4 

1,250 

60 

Magazine 

8 

Air 

99 j 

1,320 

150 

Magazine 

20 

Air 

94.6 

2,100 

350 

Magazine 

60 

9 

Air 

156 

2,650 

350-400 

Magazine 

20 

Air 

142 

2,505 

280 

Link belt 

100 

Air 

91 

1,500 

400-450 

Magazine 

6 

Air 

1 150 

2,000 

150 
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Heinemann, Karl .... 310, .311. 364, 453, 472 
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Herlach, Fritz. 453, 551, 553 
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9 (See Oerlikon aim alt cannon. 20 mm) 
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British modifications.568, 569 

Contract for American production. 575 

Evaluation after World War II ... 589-590 
Feed mechanisms ... 569. 580-581, 585, 587 


First model.563-565 
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States. 574-575 

Operation . 566 
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Types. 582 583 
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craft cannon, 20 mm; Mark I [etc.] 
aircraft cannon. 20 mm) 
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72, 76. 77. 78. 187. 495 
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Anciens Etablisscmcnts Hotchkiss R- Cie.) 
Hotchkiss machine guns: 
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Japanese models. 350-351, 353 

Model *97 . 182-192 

Model 1900 . 192-194 

Model 1914 . 200-201 

Model 1922 . 429 

Tabulation of models. 351-352 


(See also Benct-Mercic machine rifle; 
Puteaux machine gun; St. Etienne ma¬ 
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Hotchkiss Ordnance Co., l.rd.77, 187 
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450, 550 
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Irwin. Will. 644 

Iscnhcrg. II. C. 381 
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Johnson. Capt. Melvin M.. USMCR . . 480. 483 

Johnson Automatics, Inc. 480 
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Joyce. B. P. 593 
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Kendall, Dennis . 568 

Kjellman, Rudolf H. 248.249, 250 
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Knorr-Bremse machine gun. 469-471 
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Lahti aircraft cannon. 20 mm. 590-597 
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Langley, Samuel P.201. 204 

Larimer, Adm. E. II. 557 

Laid, Hans. 469, 470. 471 

LePricur rocket. 518 549 

Lewis, Col. Isaac Newton. 275. 

270. 278. 279. 281,284. 285, 289. 290. 291,295, 
297, 298, 299. 
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Aircraft models. 295 

British production in World War 1 279-281 
Comparison with B.S.A. machine gun .. 412 
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European demonstrations . 278-279 
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Press comments on . 288-289 
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Lissak, Col. O. M. 237 

Loiscau, M. 345 
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Lowe, Prof. 260, 295 
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91,93, 96, 99 
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I.uger, Ceorg. 310 
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578, 579, 582. 583 
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M2 feed mechanism, 20 mm. 587 
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M7 gun adapter, 20 mm . 580. 583 
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Ml sear mechanism . 583 

McClean. Samuel N. 232, 235, 237, 279 

McClean automatic cannon. 232-237 

McClcan-Lissak automatic rifle. 237, 279 

McClean machine gun (Sec McClcan-Lissak 
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McClean Ordnance and Arms Co. . . 232. 237 
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McChing. Cmdr. Edgar R. 336. 337 

McCurdy. J. A. D. 264 
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Maddox. Ens. Charles 11. 273 
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570. 572, 573 
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Mane ini, Niccolo . 465 
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Manly, Charles E. 201 

Mannlicher, Ferdinand . 473 

Mannlicher self-loading pistol. 239 

Manton, Marcus 1). 282 

Manufacture d’Armcs de Chatcllcraulr .. 401. 


403, 400 

Manvilie, Eli J. 30 

Marek, Anton. 120. 435 

Mark I aircraft cannon. 20 mm. 577 


Mark II aircraft cannon, 20 mm. 577, 

578, 579. 585 


Mark V aircraft cannon, 20 mm. 585 

Marlin, J. M. 320 

Marlin aircraft machine gun. 320-326 

(See also Colt machine gun. Model ’95) 

Marlin Firearms Co. 320 

Mar 1 i n - Rock wcl 1 Corp. 181, 320, 321, 328 

Mascarucci, Giuseppe- 358. 360. 423, 424 

Maschinenfabrik-Augsburg-Nuremburg 
A. G. 316 


Mass production .21, 23 

Massuger, Louis . 562 
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Mauser, Paul. 172, 473 


Mauser A.G. (See Waffenfabrik Mauser 
A.G.) 
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gun) 
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134, 136-139 

Departure for Europe. 127 
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Early years. 123-128 

First automatic machine gun . 128-131 

Improvements on guns . 134 

Later inventions. 143-144 

Production facilities . 142 


Reception of gun by European 


public . 136-140 

Maxim Gas Machine Co. 127 
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Adoption by Germany. 146 
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Description of 1881 model.131-134 

Early use in battle. 142, 144-147 

European trials.136-139 

First purchase by British . 136 

First working model. 128-131 

German model *08 . 309-310 

Operation.134-136 

Performance with various cartridges 140-141 

Pom-pom shell gun . 143-144 

Rapid-fire performance . 141 

Russian model Ml910. 146 

Tabulation of models. 317-319 
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T.u.F. machine gun; Vickers machine 
gun; Vickers Maxim machine gun) 
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Co. 142 

Maxim-Nordenfelt rifle-caliber machine gun 143 

Maxim-Weston Co. 128 
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Means smoke telegraph system . 274 

Mendoza, Rafael . 397, 398, 400 

Mendoza light machine gun. 397-400 

Menteyne, Paul M. 256 

Mercie, Henri A. 187, 188, 196 

Mercury fulminate . 20-21 
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MG-151 aircraft machine gun. 457-460 
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MG-30 light machine gun. 453-454 

MG-34 light machine gun. 473 478, 484 
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Military aviation, Early. 265-268 

Milling, Lt. T. DeWitt -.. .267, 272, 273, 276 

Minie-typc bullet . 39 

Miranda. I. J. 593 

Mitrailleuse weapons . 64-68 

Mitsubishi Tank Factory. 517 

MK-101 aircraft cannon, 30 mm. 555-556 

MK-103 aircraft cannon, 30 mm. 557-558 

MK-I08 aircraft cannon, 30 mm. 558-561 
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MK-ST-ll aircraft cannon. 552 

(See also Solothurn cannon) 

MK-ST-5 antiaircraft cannon. 553 

(See also Solothurn cannon) 


MR S-18-100 semiautomatic: antitank gun.. 554 
MR S-18-1000 semiaiitomar i c antitank gun. . 554 
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Mohammed II . 15 

Mondragon, Manuel. 282 

Mondragon self-loading rifle. 282 
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Montigny, Joseph. 64, 68 

Montigny mitrailleuse . 64—68 

Moore, Fred T.8M, 337, 527, 531, 536 

Moore-Brabazon, Col. 504 

Morse, George W. 26 

Mountings, Aircraft cannon . 579-580 

Multifiring weapons. 12-15, 24-25 

Muzzle blast. 160 

Muzzle brakes .581-582 

Nambu, Gen. Kijiro . 353 

Nambu machine gun. 353-355 

Nambu RiHe Manufacturing Co. 354 
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National Pneumatic Co. 575, 581 
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Md. 119, 224 
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Nobel, Alfred. 610 
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f 111, 115, 116, 142, 206, 315 

Nordenfelt machine guns .. 110-116, 201-206 

Nordenfelt Co... 110, 112, 113, 201 

North, Simon. 28 

Odkolek, Adolph von. 187, 188, 194 

Odkolek machine gun (See Hotchkiss ma¬ 
chine guns) 
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Acceptance by various nations.516, 517 

Comparison with Gazda cannon. 520 

Comparison with Polsien cannon. 520 

Comparison with Scotti cannon. 545 


Comparison with T2 cal. .90 cannon ... 608 


Oerlikon aircraft cannon, 20 mm (continued): 


Derivation from Becker cannon. 515 

Fired in competition with Ilispano-Suiza 

Type 404 cannon . 565 

Japanese adaptations. 614 

Models . 515 

Operation. 522 


Produced by Hispano-Suiza under license 563 
'l est by U. S. Navy authorized .... 570, 572 
Oerlikon Co. (See Werkzeug Maschinenfab¬ 
rik Oerlikon) 

Oerlikon-Zurich Co. 515, 545, 563 

Oldsrnobile Div., General Motors Corp. .. 577, 

579, 580, 585, 586, 587 
Ordnance Committee (See U.S. Ordnance 


Committee) 
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Otis Steel Works. 60 

Pacha machine rifle (See Bcrthicr-Pacha ^ 
machine rifle) 
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Paris, Siege of. 260 

Parker, Col. John H.59, 182, 203 

Parkhurst, E. G. 79, 191 

Parmalee, P. 0. 268, 271 
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Peri no, Giuseppe. 220, 462 

Perino machine gun. 220-223 

Pershing, (Jen. John J. 182, 292, 315, 333 

Platex sear cover assembly. 582 

Podrabsky, Antonin . 429 

Polstcn automatic cannon, 20 mm- 520-521 

Polybolus . 5 

Pom-pom shell gun. 143-144, 315 

Poniatowski, Prince Stanislaus. 562, 570 

Poole Engineering and Machine Co. 237, 

526, 529,531 

“Potato digger” machine gun (See Colt ma¬ 
chine gun, Model ’95) 

Pratt, Francis A.30, 79, 83, 85, 136 

Pratt and Whitney Co. 30, 

79, 85, 86, 136, 163, 207 
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Putcaux machine gun. 194 
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Rasmussen. Julius A. 210 

Reber, Maj. Samuel . 271 
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Remington Anns Co. ..160, 166, 178, 179,260 
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Research and Development Service. 587 
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252,358. 360,371,505 
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Revelli machine guns .. 251-255, 356-363. 416 
(See also Fiat machine gun) 
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U. S. Marine Corps .. 294, 295, 338, 480, 481 
U. S. Military Academy: 


Ordnance Laboratory . 40 

West Point Museum. 43, 200 

U. S. Naval Academy . 497 

U. S. Navy: 


Aid to inventors of automatic weapons . . 119 
Bureau of Aeronautics .. 572-574, 576. 588 
U. S. Navy. Bureau of Ordnance: 

Allots funds for aircraft cannon develop¬ 
ment . 572 
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U. S. Navy. Bureau of Ordnance (continued): 


Approves Berthier machine gun. 247 

Aviation Ordnance Section . 293, 294 

Development of T14 feed. 587 

Financial cooperation on cal. .50 machine 
gun . 337 


Improvements on Hispano-Suiza cannon 582, 

586, 587 

Interest in machine gun development . . 291 
Main user of Hispano-Suiza cannon .. . 588 


Order for T31 cannon . 586 

Orders Hispano-Suiza cannon from Ben- 

dix . 576 

Report on cal. .50 machine gun. 338 

Report on Hispano-Suiza cannon after 
World War II. 589-590 


Report on machine guns, 1896 ... 163-165 
Studies performance of European cannon 570 
Tests: 


Baldwin cannon. 527 

Carr machine gun. 224-226 

Colt Model ’95 machine gun. 163 

Davis nonrecoil ling cannon . 498 

Gardner machine gun. 79, 83 

Gatling machine gun. 55, 57 

Hispano-Suiza cannon. 575 

Hotchkiss machine gun . 190 

Lowell machine gun.89, 91-98 

McClean machine gun. 237 


Use of Lewis gun in World War 1 293-295 
Use of AN-M2 cannon in World War II 588 


U. S. Navy: 

First aviation radio. 273 

First naval aircraft... 269-270 

Naval Acceptance Board. 119 


Use of repeating cannon, War of 1812 . . 22 
U. S. Ordnance Committee 582, 583, 584. 586 


Valtion Kivaaritehdas. 446 

Vandenberg, Gen. 0. 43, 44, 45 

Vandenberg volley gun . 43 46 

Vccder Manufacturing Co.. 291 

Vickers, Albert. 137 

Vickers aircraft cannon, 37 mm. 502, 505 

Vickers aircraft machine gun. 301-308 

Vickers-Armstrong automatic cannon, 

40 mm . 502-504 

Vickers-Armstrong Co. 502. 593 


Vickers-Bei ifder aircraft machine gun 441-445 


Vickers G.O. machine gun (See Vickers- 
Berthier aircraft machine gun) 

Vickers, Ltd. 287, 302, 307. 441. 442 

Vickers machine gun. 148 

(See also Maxim machine gun; Vickers- 
Maxim machine gun) 

Vickers-Maxim machine gun . . 144—149, 301 

Vickers Ordnance Co. 500 

Vickers riHe-caliber gun. 287 

Vickers Sons & Maxim, Ltd. 144, 145 

Vickers trigger actuator. 301 

Vieille, Paul.. 141 

Villar Perosa aircraft machine gun . . 371-373 

Vinci, Leonardo da . 15, 259 

Volcanic bullet. 26 

Voller, Karl . 453 

Volley-fire weapons... 16 

Vorwcrk and Co. 380, 381 

Waffenfabrik Mauser A.G.472, 

478. 479, 487, 555, 602, 603. 604, 605 

Waffenfabrik Sulothurn A.G. 450, 

451,453, 550,555 

Waffenwcrkc Brunn A.G. 410, 178, 479 

Wagner, I. C. 459, 179 

Walker, Otto . 427 

Washington. D. C., Navy Yard. . 51,79, 107, 270 

Water jackets . 2.3 

Watervliet Arsenal. 575, 580, 586 

Werkzeug Maschinenfabrik Oerlikon ... 461, 

515, 517, 563 

Wesson, Maj. Gen. C. M. 575 

Wesson brothers . 28 

West Point Museum (See II. S. Military 
Academy) 


Wcstinghouse Co. (Sec New England West- 
inghouse Co.) 

Wheel-lock ignition . 16 

Wheeler, Gen. Joseph . 232 

Whitney, Amos. 83, 84, 85 

Whitney, Eli, Jr. 23 

Whitney, Eli, Sr.21, 30 

Wilder, Elihu.100, 102, 103 

Wilder machine gun . 100-103 

Williams, D. R. 42 

Williams machine gun. 42-43 

Winchester, Oliver . 28 

Winchester Repeating Arms Go. 26. 

107, 129. 157. 158, 160, 181, 182, 183, 184, 186 

Winchester repeating rifle. Model '86. . 158-159 
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Wood, Gen. Leonard. 278, 289 

Wright, Orville. 262, 263, 264, 265 

Wright, Wilbur. 262, 263, 264. 267, 275 

Wright brothers aircraft . 262-264 


ZB machine guns: 

Japanese models . 433-434 

Model 1926 . 429-432 


ZB machine guns (continued): 

Model 1934 . 

ZB 50. 

ZB-5S, Model 1937 . 

ZB-60, Model 1938 . 

Zeppelin, Count Ferdinand von . 

Zeppelins. 

(See fit so Dirigibles) 


Pa°e 


. 436 

.... 434-436 

. 136 

. 439 

. .. 260, 295 
295-297, 310 


Kt U. S. GOWeAHENT PtfNIlAG OfFICf: 19S1- 














